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Th e l engt h  and div ersit y of W ik ipedia's 
l ist   of   open  source  h eal t h care  sof t w are 
(h t t p://en.w ik ipedia.org/w ik i/L ist _of _
open_source_h eal t h care_sof t w are)  m ay 
com e as a surprise t o m any readers.
Th is issue of t h e OSBR prov ides an excel -
l ent  int roduct ion t o t h e com pl exit ies and 
int eroperabil it y  issues  associat ed  w it h  
h eal t h care  sof t w are  and  t h e  rol e  open 
source pl ays in h el ping t o resol v e t h ese is-
sues. Th is  m ont h 's  aut h ors  al so  prov ide 
insigh t  int o an open source proj ect  t h at  
f ol l ow s  open  st andards,  l essons  l earned 
f rom  prov iding a ref erence im pl em ent a-
t ion, t h e benef it s of  a h eal t h care ecosys-
t em ,  and  t h e  v al ue  of   open  source 
proj ect s  w ork ing  cl osel y  w it h   st andards 
organizat ions.
As al w ays, t h e aut h ors and ot h er readers 
appreciat e  your  com m ent s  and  ref er-
ences  t o  addit onal   resources.  You  can 
send t h ese t o t h e Edit or  or l eav e t h em  on 
t h e OSBR w ebsit e or bl og (h t t p://osbrca.
bl ogspot .com /). 
Dru L av igne
Edit or-in-Ch ief
dru@osbr.ca
Dru L av igne is a t ech nical  w rit er and IT 
consul t ant  w h o h as been act iv e w it h  open 
source com m unit ies since t h e m id-19 9 0s. 
Sh e  w rit es  regul arl y  for  O'Reil l y  and 
DNSSt uff .com   and  is  t h e  aut h or  of  t h e 
book s BSD H ack s and Th e Best  of FreeBSD 
Basics.
Th e sh ift  t ow ards el ect ronic h eal t h     re-
cords  now   seem s  inev it abl e,  driv en  by  a 
com binat ion  of   econom ic  and  dem o-
graph ic f orces. Th is creat es a dem and f or 
upgraded inf orm at ion t ech nol ogy (IT) in-
f rast ruct ure  w h il e  sim ul t aneousl y  open-
ing  t h e  door  t o  new   business 
opport unit ies  f or  product s  t h at   ut il ize 
t h at  inf rast ruct ure. W h et h er t h is w il l  res-
ul t  in a v irt uous cycl e t h at  generat es bot h  
im prov ed publ ic h eal t h  and econom ic be-
nef it s rem ains t o be seen. A k ey det erm in-
ant   w il l   be  int eroperabil it y  bet w een 
syst em s. T oday,  int eroperabil it y  st il l   rep-
resent s  a  barrier  t o  increased  adopt ion 
and ef f ect iv e use of  IT syst em s in h eal t h -
care –  resul t ing in increased cost s, m edic-
al  error, poor care and ev en deat h .
W h il e m any of t h e art icl es in t h is issue of  
t h e  OSBR  f ocus  on  specif ic  open  source 
im pl em ent at ions,  t oget h er  t h ey  present  
an  argum ent   t h at   int eroperabil it y  in 
h eal t h  care syst em s cannot  sim pl y rel y on 
open  st andards  but   req uires  a  w idel y 
av ail abl e open source pl at f orm . Th e em er-
gence  of   const ruct iv e  part nersh ips 
bet w een  st andards  expert s  and  open 
source im pl em ent ers h as t h e pot ent ial  t o 
accel erat e  t h e  adopt ion  of   el ect ronic 
h eal t h  records and creat e an ecosyst em  of  
cooperat ing  priv at e  and  publ ic  sect or 
pl ayers.
Brian  Barry,  CEO  of  Bedarra  Research  
L abs  and  CTO  of   Open  H eal t h   T ool s 
(OH T),  cov ers  OH T’s  pl anned  dev el op-
m ent  of  a com m on pl at f orm . In h is art -
icl e,  h e  appl ies  h is  experience  w it h   t h e 
f ounding of  Ecl ipse t o t h e probl em s of  in-
t eroperabl e h eal t h care.
Mark   Yendt ,  Duane  Bender  and  Brian 
Minaj i of  Moh aw k  Col l ege describe t h eir 
ref erence im pl em ent at ion of  t h e Canada 
H eal t h   Inf ow ay  pan-Canadian  El ect ronic 
H eal t h   Record  Sol ut ion.  Th ey  see  t h e 
need t o inv ol v e a range of  part ners f rom  
bot h   t h e  priv at e  and  publ ic  sect or  t o 
ach iev e success f or t h e proj ect .  3Edi t ori al
J acob Brauer of W ebReach  describes  t h e 
Mirt h  Proj ect , an open source h eal t h care 
int erf ace engine and int erf ace reposit ory 
creat ed  and  prof essional l y  support ed  by 
W ebReach . Mirt h  at t ack s t h e int eroperab-
il it y  issue  direct l y  t h rough   prov iding  an 
int erconnect ing m iddl ew are f or h eal t h  in-
f orm at ion syst em s.
Sk ip  McGaugh ey,  Execut iv e  Direct or  of 
OH T , and Ken Rubin, a senior h eal t h care 
arch it ect , describe t h e req uirem ent  f or a 
m ore out -reach ing com m unit y w h ich  en-
com passes  end  users,  operat ional   users, 
and dev el opers.
J on Siegel  and Rich ard Mark  Sol ey  ex-
pl ore  t h e  rel at ionsh ip  bet w een  open 
source and open st andards by exam ining 
t h e  resul t s  of   t h eir  int erv iew s  of   de-
v el opers  of   open  source  t ool s  based  on 
open st andards. 
Th rough out  t h ese papers w e see m ent ion 
of  t h e essent ial  rol e pl ayed by h eal t h care 
dat a  st andards. Th ese  are  cl earl y  neces-
sary f or t h e dev el opm ent  of  any int erop-
erabl e el ect ronic h eal t h  record sol ut ion.  
Brian  Barry  is  CEO  of  Bedarra  Research  
L abs and CTO of Open H eal t h  T ool s. From  
19 9 1-2002 h e serv ed v ariousl y as Ch ief Sci-
ent ist , CEO, President  and CTO at  Obj ect  
T ech nol ogy  Int ernat ional ,  Inc.  Under  h is 
l eadersh ip, OTI dev el oped t h e Ecl ipse Pl at -
form   and  t h e  IBM  V isual Age  fam il y  of 
product s. Dr. Barry h as publ ish ed a num -
ber  of  research   papers  and  art icl es  on  a 
w ide v ariet y of t ech nical  subj ect s. H e h as 
serv ed on t h e Program  Com m it t ees for soft -
w are conferences such  as OOPSL A, ECOOP , 
AOSD  and  Agil e  Dev el opm ent ,  w as  a  co-
aut h or  of  t h e  ANSI  Sm al l t al k   st andard, 
and  act iv el y  part icipat es  on  research   re-
v iew  boards and com m it t ees.
Pet er T anner div ides h is t im e bet w een be-
ing a Ret iree-on-Cal l  at  IBM Canada, and 
h andl ing t h e int el l ect ual  propert y pol icies 
and  st rat egies  for  Open  H eal t h   T ool s.  As 
Direct or  of  Business  Dev el opm ent   at   Ob-
j ect   T ech nol ogy  Int ernat ional ,  Mr.  T anner 
w as  direct l y  inv ol v ed  w it h   t h e  l egal   and 
business issues during t h e founding of Ec-
l ipse. 
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“Peopl e  dev el oping  soft w are  don’t   under-
st and t h e com pl exit ies of h eal t h  care, and 
t h e h eal t h  care professional s don’t  under-
st and w h at  it  t ak es t o produce t h at  soft -
w are.  It ’s  h ard  for  t h em   t o  underst and 
each  ot h er, so [one m aj or benefit  of OH T]  
w il l   be  t o  bring  t h em   t oget h er  in  one 
room .”  
h t t p://w w w .gov h eal t h it .com /
onl ine/new s/350300-1.h t m l
H eal t h care  h as  been  ch aract erized  as  a 
m ul t i-t ril l ion dol l ar cot t age indust ry. It  is 
h igh l y  f ragm ent ed,  l abour  int ensiv e, 
barel y connect ed, ext rem el y com pet it iv e, 
and h as m any dif f erent  v endors and pro-
priet ary  sol ut ions.  Th e  rising  cost   of  
h eal t h care  is  st raining  budget s  at   al l  
l ev el s of  gov ernm ent  and im posing f inan-
cial   burdens  on  corporat ions  and  indi-
v idual s  al ik e.  Against   t h is  back drop, 
l egit im at e  concerns  about   priv acy  h av e 
l ed t o a pl et h ora of  regul at ions req uiring 
com pl ex  adm inist rat iv e,  ph ysical   and 
t ech nical   inf rast ruct ure  t o  saf eguard 
sensit iv e  h eal t h   inf orm at ion.  Gov ern-
m ent s  are  at t em pt ing  t o  im pose  st and-
ards  and  specif icat ions  f rom   t h e  t op 
dow n t o im prov e ef f iciency in h eal t h care 
del iv ery. Th ese st andards are broad, com -
pl ex  and,  f or  t h e  m ost   part ,  l ack   im pl e-
m ent at ions. In sh ort , t h ings are in a bit  of  
a m ess.
A consensus is em erging around t w o init i-
at iv es  t h at   prom ise  t o  im prov e  t h e  cur-
rent  sit uat ion.   Th e  f irst  is t o f ost er w ide-
spread adopt ion of  El ect ronic H eal t h  Re-
cords (EH R, h t t p://en.w ik ipedia.org/
w ik i/El ect ronic_h eal t h _record).  Th e 
second is t o im prov e accessibil it y and in-
t eroperabil it y  bet w een  EH R  syst em s.  In 
t h is art icl e, w e present  Open H eal t h  T ool s 
(OH T ,  h t t p://w w w .openh eal t h t ool s.org), 
an  open  source  ecosyst em   w h ere  m em -
bers of  t h e h eal t h  and inf orm at ion t ech -
nol ogy (IT) prof essions can col l aborat e t o 
buil d int eroperabl e EH R syst em s.
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Open H eal t h  T ool s
Int eroperabil it y  probl em s  and  t h eir  res-
ul t ing  inef f iciencies  can  resul t   in  in-
creased  cost s,  m edical   error,  poor  care, 
and ev en deat h . Th ere are st udies sh ow -
ing t h at  l ack  of  im m ediat e access t o pa-
t ient  care records resul t s in t h ousands of  
deat h s ev ery year (h t t p://j am a.am a-assn.
org/cgi/cont ent /f ul l /29 3/5/565).  In  t h e 
U.S.  al one,  it   is  est im at ed  t h at   200,000 
peopl e  die  ev ery  year  f rom   m edical   er-
rors,  m any  of   w h ich   w oul d  be  prev ent -
abl e if  w e h ad connect ed, int eroperat ing 
EH R syst em s (h t t p://w w w .h eal t h grades.
com /About Us/index.cf m ? f useact ion=
m od& m odt ype=cont ent & m odact =Med
ia_PressRel ease_Det ail & & press_id=135).
W h il e int eroperabil it y is im port ant , pro-
gress t ow ards int eroperabl e EH R syst em s 
rem ains  painf ul l y  sl ow .  Form er  Int el  
Ch airm an  Andrew   Grov e  com pares 
h eal t h care  w it h   t h e  m ainst ream   IT  in-
dust ry: “W h en it  com es t o operat ional  ef -
f iciency,  not h ing  il l ust rat es  t h e  ch asm  
bet w een t h e t w o indust ries bet t er t h an a 
com parison  of   t h e  rat e  of   im pl em ent a-
t ion  of   el ect ronic  m edical   records  w it h  
t h e rat e of  grow t h  of  e-com m erce” (h t t p:/
/j am a.am a-assn.org/cgi/cont ent /abst ract
/29 4/4/49 0). W h il e IT of f ers h uge oppor-
t unit ies  t o  im prov e  h eal t h care  syst em s 
and t h e q ual it y of  care, it  al so present s us 
w it h  enorm ous ch al l enges.
OH T is an int ernat ional  open source or-
ganizat ion t h at  w as f orm ed in 2007 t o ac-
cel erat e  t h e  im pl em ent at ion  of   EH R 
syst em s  and  prom ot e  int eroperabil it y. 
OH T  w as  incubat ed  w it h in  t h e  Ecl ipse 
Foundat ion (h t t p://w w w .ecl ipse.org) and 
H eal t h   L ev el   7  (h t t p://w w w .h l 7.org).  At  
t h e t im e of  w rit ing, it  h as ov er 30 m em -
bers  represent ing  a  cross-sect ion  of   t h e 
h eal t h care  com m unit y  f rom   Aust ral ia, 
Canada,  t h e  U.S.,  t h e  Unit ed  Kingdom , 
and cont inent al  Europe. Em ergi ng rol e of Open Source i n H eal th care
Th e m em bers of  OH T bel iev e t h at  open 
source can be a pow erf ul  l ev er t o exped-
it e EH R depl oym ent , im prov e int eroper-
abil it y  bet w een  syst em s,  and  accel erat e 
t h e  del iv ery  of   t h e  at t endant   social   and 
econom ic benef it s. Th ey subscribe t o t h e 
basic  principl es  underl ying  open  source 
dev el opm ent :  i)  cont ribut ors  prim aril y 
w ork  t o sat isf y t h eir ow n req uirem ent s;  ii) 
sof t w are  is  cont ribut ed  t o  a  com m on 
pool  w h en it  m ak es business sense t o do 
so;  iii) dev el opm ent  ef f ort  is coordinat ed 
by senior dev el opers and arch it ect s w h o 
ensure t h at  t h e end resul t  is t im el y and 
coh erent ;  and iv ) al l  part icipant s sh are in 
and l ev erage t h e f inal  resul t .
Many  open  source  ef f ort s  t arget   h eal t h -
care. H ow ev er,  none h as gained signif ic-
ant  t ract ion. W e bel iev e t h ere are reasons 
w h y  OH T  w il l   succeed  w h ere  ot h er  ef -
f ort s h av e not :
1.  OH T  h as  brough t   t oget h er  nat ional  
h eal t h  agencies, v endors, care prov iders, 
st andards  organizat ions,  academ ics,  re-
search ers, and payers.
2.  OH T  h as  a  v ery  cl ear  sense  of   it s 
prim ary  m ission  t o  dev el op  and  del iv er 
running sof t w are.
3. OH T h as no int ernal  conf usion about  
act ing as a q uasi-st andards organizat ion 
(al t h ough   m any  of   t h e  k ey  st andards 
groups are m em bers) nor is it  a v endor as-
sociat ion  prom ot ing  m em bers'  product s 
(al t h ough   m any  v endors  are  al so  OH T 
m em bers).
4.  OH T  underst ands  t h at   it s  ecosyst em  
needs  t o  bal ance  t h e  social   benef it s  of  
m ak ing  code  f reel y  av ail abl e  w it h   t h e 
business necessit y of  h el ping it s com m er-
cial  m em bers generat e prof it s –  a port ion 
of   w h ich   t h en  can  direct l y  or  indirect l y 
f l ow  back  int o OH T . 
6
Th is l ast  point  is t h e k ey t o l ong t erm  sus-
t ainabil it y. W e encourage t h e use of  com -
m ercial   f riendl y  processes  and  l icenses 
such  as t h e Ecl ipse Publ ic L icense (EPL , 
h t t p://w w w .opensource.org/l icenses/
ecl ipse-1.0.ph p) and h el p m em bers pro-
m ot e  product s  and  discov er  synergies 
and  new   opport unit ies.  W e  bel iev e  t h at  
t h is  set s  OH T  apart   f rom   m ost   open 
source h eal t h care ef f ort s w h ich  don’t  see 
it  as t h eir business t o prom ot e com m erce 
and t end t o use v iral  l icenses such  as t h e 
Free Sof t w are Foundat ion’s GPL  or L GPL  
under t h e m isguided not ion t h at  t h is w il l  
prev ent   “m isuse”  of   t h eir  sof t w are  by 
com m ercial  ent it ies. W h at  t h ese l icenses 
do in pract ice is dest roy opport unit ies t o 
creat e v al ue-added product s by m ak ing it  
dif f icul t  t o com bine open source and pro-
priet ary sof t w are in t h e sam e pack age.
Th e Quest  for Int eroperabil it y
Propriet ary  boundaries  are  l argel y  re-
sponsibl e f or t h e current  sit uat ion of  non-
int eroperabl e EH R syst em s. Dif f erent  pro-
priet ary syst em s h av e dif f erent  inf orm a-
t ion  arch it ect ures.  Current   st andards 
such  as H L 7 do not  com pl et el y disam big-
uat e  EH R  st ruct ures,  ev en  w h en  im pl e-
m ent at ions  cl aim   t o  be  com pl iant .  It   is 
q uit e possibl e, in f act  it  is t ypical , t o h av e 
H L 7 com pl iant  but  non-int eroperabl e im -
pl em ent at ions. W it h  care prov iders, pay-
ers, pat ient s and h eal t h care prof essional s 
al l   dem anding  act ion,  t h e  pat h   of   l east  
resist ance f or m ost  v endors is t o propose 
increm ent al  sol ut ions t h at  paper ov er t h e 
crack s bet w een current  im pl em ent at ions 
w it h  “l east  com m on denom inat or” int eg-
rat ion approach es. Gat ew ays are a t ypical  
response: t h ose part s of  t h e record st ruc-
t ures  t h at   can  be  m apped  bet w een  t w o 
EH R im pl em ent at ions w il l  be, but  som e 
inf orm at ion is norm al l y l ost  because t h e 
t w o inf orm at ion arch it ect ures cannot  be 
com pl et el y al igned. It  is easy t o see t h at  
t h ings j ust  get  w orse w h en h eal t h  records 
are  m ov ing  across  sev eral   propriet ary 
boundaries.Em ergi ng rol e of Open Source i n H eal th care
Th e resul t  is usual l y prim it iv e int eroper-
abil it y  at   t h e  expense  of   f unct ional it y. 
Th is approach  onl y perpet uat es t h e prob-
l em s. A real  sol ut ion req uires: i) a com -
m on  pl at f orm   t h at   can  be  sh ared  by  al l  
and w h ich  is buil t  on st rong and prov en 
int egrat ion m odel s w it h  w el l  def ined in-
t erf aces;  ii) pow erf ul  dat a t ransf orm at ion 
capabil it ies;  and iii) a base of  unif ying un-
derl ying  t ech nol ogies.  T o  be  successf ul , 
int eroperabil it y  needs  t o  be  designed  in 
and  dev el oped  f rom   t h e  pl at f orm   up  t o 
t h e  appl icat ion,  not   im posed  t op  dow n 
f rom   t h e  propriet ary  appl icat ion  t o  a 
gat ew ay or adapt er.
W h at   about   st andards  organizat ions?  
W on’t  m ore and bet t er st andards l ead t o 
int eroperabil it y?  Unf ort unat el y, as experi-
ence  ov er  t h e  l ast   t w ent y  years  h as 
sh ow n,  t h e  inh erent   com pl exit y  of   t h e 
h eal t h care  dom ain  and  t h e  dynam ic 
nat ure  of   it s  l ogical   record  st ruct ures 
(w it h   new   inf orm at ion  t ypes  being  con-
t inual l y  added  or  m odif ied  as  m edical  
pract ice  and  t ech nol ogy  ev ol v es  and 
ch anges), m ak e it  v ery unl ik el y t h at  t h is 
issue  w il l   ev er  be  com pl et el y  sol v ed  by 
st andards ef f ort s. 
T o be cl ear, no one is saying t h at  st and-
ards are not  w ort h w h il e. Th e point  is t h at  
EH R int eroperabil it y is f ar t oo com pl ex t o 
be sol v ed by st andards al one. Moreov er, 
t h ere are m any cases w h ere deeper l ev el s 
of  int egrat ion ot h er t h an sim pl y exch an-
ging  records  are  desired.  In  m any  in-
st ances, m uch  m ore ef f icient  and capabl e 
processes coul d be real ized at  l ow er cost  
if  it  w as possibl e t o int egrat e syst em s at  
t h e  appl icat ion  l ogic  l ev el .  Th is  is  t h e 
prom ise of f ered by serv ice orient ed arch i-
t ect ures (SOA, h t t p://en.w ik i
pedia.org/w ik i/Serv ice-orient ed_arch
it ect ure) w h ich  expose f acil it ies as com -
posabl e  serv ices  grouped  l ogical l y  by 
f unct ion.
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Th e Need for a Com m on Pl at form
Th e  possibil it y  of   ach iev ing  a  com m on 
ubiq uit ous pl at f orm  w il l  engender som e 
nat ural  sk ept icism . OH T’s m ot iv at ion f or 
t h is goal  com es f rom  t h e sh ared h ist ory 
of  it s f ounders in t h e Ecl ipse Proj ect . Th e 
Ecl ipse pl at f orm  w as designed t o address 
t h e int eroperabil it y needs of  t h e sof t w are 
dev el opm ent   t ool s  m ark et .  Bef ore  Ec-
l ipse, t h is m ark et  w as popul at ed by h un-
dreds  of   dif f erent   t ool s  w h ich  
int eroperat ed (al t h ough  not  w el l ) by sh ar-
ing  f il es  and  using  a  f ew   act ual   and  de 
f act o  st andards.  Microsof t   h ad  t h e  m ost  
capabl e  pl at f orm   but   it s  grow t h   w as 
st al l ed. No singl e com pet ing v endor--not  
ev en  big  pl ayers  l ik e  IBM,  Borl and,  and 
Rat ional --coul d af f ord t h e inv est m ent  re-
q uired  t o  buil d  a  broadl y  capabl e  base 
product   and  t h en  add  al l   of   t h e  ext en-
sions,  cust om izat ions,  and  special iza-
t ions  req uired  t o  sat isf y  t h e  breadt h   of  
cust om er  req uirem ent s.  Th e  resul t   w as 
cust om er dissat isf act ion and inef f iciency, 
com bined  w it h   a  cert ain  f at al ism   t h at  
t h is w as t h e w ay t h e indust ry h ad al w ays 
been, and not h ing coul d be done about  
it .  Th is  is  v ery  rem iniscent   of   at t it udes 
seen in t h e h eal t h care indust ry t oday.
Ecl ipse of f ered a w el l -engineered sh ared 
inf rast ruct ure,  sh if t ing  t h e  f ocus  f or  in-
v est m ent   and  innov at ion  aw ay  f rom  
buil ding (and re-buil ding) t h e sam e base 
f unct ional it y. Inst ead, v endors coul d col -
l aborat e  t o  buil d  t h e  pl at f orm   and  t h en 
com pet e  on  added  v al ue  product s.  By 
sh aring  com m on  inf rast ruct ure,  t h ey 
coul d  concent rat e  t h eir  resources  on 
cl im bing  t h e  v al ue  ch ain  t o  buil d  h un-
dreds of  dif f erent iat ed product s, al l  sh ar-
ing  t h e  sam e  base  com ponent s.  As  an 
added bonus, since t h ey sh ared t h e sam e 
pl at f orm , it  w as rel at iv el y inexpensiv e t o 
buil d  int eroperat ing  product s. Th is  eco-
nom ic ch ange al t ered t h e business m od-
el s  and  m ade  int eroperat ion  a  w inning 
st rat egy in m ost  cases.Em ergi ng rol e of Open Source i n H eal th care
W e  bel iev e  Ecl ipse  succeeded  because 
t h e inf rast ruct ure w as designed f rom  t h e 
ground  up  t o  support   int eroperabil it y. 
Due  t o  it s  rich   set   of   h igh   q ual it y  com -
ponent s and t h e econom ies of  scal e, m i-
grat ing  t o  Ecl ipse  w as  t h e  m ost  
cost -ef f ect iv e opt ion l ong t erm  f or m ost  
v endors. In ef f ect , t h e com m ercial  v al ue 
proposit ion w as ch anged so t h at  v endors 
coul d  sh are  a  com m on  inf rast ruct ure, 
but   com pet e  on  v al ue-added  product s 
buil t  w it h  “Ecl ipse inside”. W e are f irm l y 
conv inced  t h at   Ecl ipse  succeeded  be-
cause it  w as f reel y av ail abl e and not  con-
t rol l ed  by  any  singl e  dom inant   indust ry 
pl ayer. For an int eroperabil it y pl at f orm  t o 
ach iev e  it s  purpose,  it   m ust   be  (nearl y) 
ubiq uit ous. Appl icat ions int eroperat e be-
cause t h ey are al l  buil ding upon t h e sam e 
base. An open source sol ut ion w ork s w el l  
f or t h e base;  in f act , it  m ay be t h e onl y v i-
abl e  sol ut ion.  Th e  pl at f orm ,  m uch   l ik e 
t h e  nat ional   h igh w ay  syst em ,  m ust   be-
com e  a  sh ared  resource,  ow ned  by  no 
one, and enabl ing ev eryone t o ut il ize t h e 
sam e l ev el  pl aying f iel d. Th is creat es eco-
nom ic  v al ue  and  addresses  cust om er 
needs.  OH T  m em bers  bel iev e  it   m ay  be 
possibl e t o ach iev e t h e sam e resul t  in t h e 
h eal t h care  m ark et ,  and  t h at   OH T  is  t h e 
righ t   v eh icl e  t o  adv ance  t h is  agenda. 
Based  on  t h e  experience  t h at   t h e  OH T 
t eam  h as w it h  Ecl ipse and w it h  EH R im -
pl em ent at ions  and  st andards,  w e  see 
t h ree k ey “grand ch al l enges” as t h e pre-
req uisit es f or success:
1.  OH T  needs  t o  dev el op  a  h igh   q ual it y 
m odul ar  OH T  pl at f orm   t h at   is  com pon-
ent -based  and  h as  buil t -in  int egrat ion, 
ext ension,  and  cust om izat ion  m ech an-
ism s.  In  ot h er  w ords,  int eroperabil it y 
needs t o be designed in.
2.  OH T  m ust   buil d  a  dev el opm ent   and 
user  com m unit y  t h at   incl udes  a  repres-
ent at iv e cross-sect ion of  h eal t h care st ak e-
h ol ders. Part icipat ion by nat ional  h eal t h  
agencies,  st andards  organizat ions  and 
k ey v endors is crit ical . 8
3. OH T m ust  creat e a sel f -sust aining eco-
syst em  t h at  w il l  al l ow  t h e OH T pl at f orm  
t o  cont inue  t o  grow   and  ev ol v e  as  new  
needs  becom e  apparent .  Th is  is  v ery 
m uch  a cul t ure-ch anging m ission w it h in 
t h e h eal t h care com m unit y.
Pursuing  t h ese  goal s  present s  a  ch al -
l enge.  Mov ing  beyond  t h e  current   sit u-
at ion t o a com m on sh ared pl at f orm  w il l  
be  a  dif f icul t ,  m ul t i-year  endeav our  re-
q uiring m ore t h an j ust  a superior t ech nic-
al   sol ut ion.  It   w il l   al so  inv ol v e  a 
signif icant   com m unit y  buil ding  ef f ort  
and  t h e  creat ion  of   a  support iv e  socio-
econom ic  ecosyst em   w h ich   is  designed 
t o  l ev erage  com m ercial   f orces  and  not  
f igh t   t h em .  A  t ough   ch al l enge  cert ainl y, 
but  prev ious experience w it h  t h e Ecl ipse 
pl at f orm   and  t h e  Ecl ipse  Foundat ion 
sh ow s t h at  it  is not  im possibl e. And t h e 
st ak es are h igh , since int eroperabil it y ul t i-
m at el y  h as  t h e  pot ent ial   t o  l ow er  cost s, 
sav e l iv es, and im prov e care.
OH T Pl at form
Th e  OH T  pl at f orm   is  an  ent erprise  ser-
v ice  bus  f or  serv ices  t h at   im pl em ent  
h eal t h care  appl icat ions;   t h is  is  of t en 
cal l ed a “h eal t h  serv ices bus” or “h eal t h  
serv ices spine”. W h il e t h e exact  sh ape of  
t h e OH T pl at f orm  is st il l  a w ork  in pro-
gress,  OH T  m em bers  are  w ork ing  t o 
prov ide a m ore precise def init ion and im -
pl em ent  part s of  t h e syst em . Th e pl anned 
serv ices t o be im pl em ent ed are:
Infrast ruct ure serv ices:  incl ude  securit y 
and  priv acy,  pat ient   and  prov ider  regis-
t ries, com m unicat ions, m edical  dev ice in-
t egrat ion,  and  w ork f l ow   and  business 
rul es.
Pat ient  inform at ion serv ices: incl ude re-
cord  l ocat ion  and  m anagem ent ,  ent it y 
ident if icat ion,  dist ribut ed  dat a  access 
(CRUD, h t t p://en.w ik ipedia.org/w ik i/
Creat e,_read,_updat e_and_del et e), index-
ing, and repl icat ion.Em ergi ng rol e of Open Source i n H eal th care
Int eroperabil it y  serv ices:  incl ude  dat a 
int erch ange,  l egacy  adapt ers,  and  dat a 
t ransf orm at ion.
T erm inol ogy  serv ices:  incl ude  adm inis-
t rat ion, search  and q uery, aut h oring and 
m aint enance,  and  concept /t erm inol ogy 
m apping.
Anal ysis serv ices: incl ude report ing, ana-
l yt ics, and dat a w areh ouse.
Publ ic h eal t h  serv ices: incl ude out break  
m anagem ent , det ect ion and not if icat ion, 
geospat ial  m apping, and v isual izat ion.
Th e  OH T  pl at f orm   w il l   prov ide  buil t -in 
ext ensibil it y m ech anism s t o enabl e users 
t o  creat e  f irst   cl ass  ext ensions.  Pot ent ial  
appl icat ions t h at  t h e OH T Pl at f orm  is t ar-
get ed t o support  incl ude EH Rs, personal  
h eal t h   records  (PH Rs),  ph arm acare, 
l aborat ory, radiol ogy/im aging, and v iew -
ers/port al s f or pat ient s.
As a pract ical  m at t er, no pl at f orm  w il l  be 
successf ul   w it h out   a  com pl em ent ary  set  
of   support ing  t ool s.  OH T  t ool s  proj ect s 
pl anned or under w ay incl ude:
Model ing:  h eal t h care  art if act s,  cl inical  
cont ent , and m edical  dat a.
H L 7 m essaging: m essage  m odel ing  and 
design,  m essage  inst ance  edit ors,  and 
m essage exam pl e generat ors.
T erm inol ogy:  design,  updat e,  m aint en-
ance and depl oym ent .
Conform ance and t est : prof il e  m anage-
m ent , t est  design, t est  generat ors, sim u-
l at ors, and t est  execut ion.
IH E profil es: im pl em ent at ions of  prof il es 
def ined by Int egrat ing t h e H eal t h care En-
t erprise (IH E, h t t p://en.w ik ipedia.org/
w ik i/IH E),  an  indust ry  back ed  init iat iv e 
t o im prov e int eroperabil it y.
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Th e OH T pl at f orm  prov ides st andard do-
m ain-aw are int erf aces and reusabl e sof t -
w are com ponent s t h at  can be assem bl ed 
int o pat ient -cent ered serv ices and appl ic-
at ions.  It   prov ides  com ponent   and  pro-
gram m ing  m odel s  t h at   enf orce 
const raint s  on  h ow   appl icat ion  sof t w are 
is  dev el oped. Th e  resul t   is    appl icat ions 
t h at   int eroperat e  seam l essl y  because 
t h ey are running t h e sam e code. Int erop-
erabl e  appl icat ions  are  ch eaper  t o  buil d 
due t o t h e use of  f ree, h igh  q ual it y pre-ex-
ist ing code. Users  f ind such  appl icat ions 
easier t o l earn and use because t h ey are 
based  on  sim il ar  concept s  and  int erac-
t ion m odel s. Operat or sk il l s acq uired on 
one appl icat ion are t ransf erabl e t o anot h -
er.
Creat ing t h e OH T Com m unit y
As not ed abov e, it  is crit ical  t o creat e bot h  
a pl at f orm  and a support ing com m unit y 
or  ecosyst em .  Th ese  need  t o  ev ol v e  in 
t andem  as t h e pl at f orm  and t h e ecosys-
t em  sh are a sym biot ic rel at ionsh ip. In or-
der  t o  est abl ish   a  com m unit y,  t h ere 
needs t o be a com m on sh ared pl at f orm  
on w h ich  t o buil d. W it h out  a cont inuing 
research  and com m ercial  ecosyst em , t h e 
pl at f orm   ceases  t o  innov at e,  becom ing 
obsol et e and l osing rel ev ance ov er t im e. 
Est abl ish ing t h e pl at f orm  and t h e ecosys-
t em   req uires  a  subst ant ial   init ial   inv est -
m ent  w h ich  t ypical l y  com es f rom  publ ic 
sources or f rom  an ent it y w h ich  st ands t o 
gain in t h e l ong run f rom  t h e exist ence of  
t h e pl at f orm  and t h e com m unit y.
Af t er an init ial  boot st rap period of  t h ree 
t o f iv e years, t h e ecosyst em  m ust  gener-
at e suf f icient  ongoing econom ic and so-
cial   benef it s  t o  becom e  sel f -sust aining. 
Th e best  w ay t o ensure t h is is t o encour-
age com m ercial  act iv it y around t h e pl at -
f orm  earl y, so t h at  v endors can real ize a 
ret urn on inv est m ent  in t h e pl at f orm  and 
t h e  m ark et pl ace  ident if ies  w h ich   en-
h ancem ent s  and  v al ue  added  product s 
of f er real  v al ue. Em ergi ng rol e of Open Source i n H eal th care
Th ere m ust  al so be a m ech anism  f or con-
t inuing  publ ic  inv est m ent   t o  recognize 
and encourage innov at ions and appl ica-
t ions t h at  h av e social  v al ue--such  as pub-
l ic h eal t h --ev en if  t h ere is no com m ercial  
ret urn on inv est m ent  (ROI).
Concl usion
Th e  principl e  cont ribut ions  of   OH T  w il l  
be:
1. Open source sof t w are proj ect s t o pro-
duce  t h e  OH T  pl at f orm   and  support ing 
sof t w are t ool s.
2.  A  support ing  com m ercial   ecosyst em  
buil t  around t h e OH T open source code 
base t h at  w il l  creat e l ong t erm  sust ainab-
il it y.
3. An open f orum  and l ev el  pl aying f iel d 
w h ere  prov iders,  v endors,  st andards  ex-
pert s,  caregiv ers,  and  sof t w are  de-
v el opers can col l aborat e and sh are asset s 
and expert ise.
Th e end resul t  of  depl oying h eal t h  IT sys-
t em s based on OH T sof t w are w il l  be im -
prov ed care, bet t er saf et y and l ow er cost s. 
Th e  im m ediat e  benef iciaries  w il l   be  pa-
t ient s,  publ ic  h eal t h care  prov iders  such  
as  st at e  operat ed  nat ional   h eal t h   agen-
cies,  and  priv at e  payers  such   as  insur-
ance com panies. Secondary benef iciaries 
incl ude v endors w h o w il l  creat e and ex-
pl oit  new  m ark et s and cut  dev el opm ent  
cost s,  priv at e  prov iders  w h o  can  adapt  
t h eir  business  m odel s  t o  expl oit   l ow er 
cost   open  source  sol ut ions,  and  ph ysi-
cians  w h o  can  del iv er  m ore  pat ient -
cent ered care. 
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Brian  Barry  is  CEO  of  Bedarra  Research  
L abs and CT O of Open H eal t h  T ool s. From  
19 9 1-2002 h e serv ed v ariousl y as Ch ief Sci-
ent ist , CEO, President  and CTO at  Obj ect  
T ech nol ogy  Int ernat ional ,  Inc.  Under  h is 
l eadersh ip, OTI dev el oped t h e Ecl ipse Pl at -
form   and  t h e  IBM  V isual Age  fam il y  of 
product s. Dr. Barry h as publ ish ed a num -
ber  of  research   papers  and  art icl es  on  a 
w ide v ariet y of t ech nical  subj ect s. H e h as 
serv ed  on  t h e  Program   Com m it t ees  for 
soft w are  conferences  such   as  OOPSL A, 
ECOOP ,  AOSD  and  Agil e  Dev el opm ent , 
w as  a  co-aut h or  of  t h e  ANSI  Sm al l t al k  
st andard, and act iv el y part icipat es on re-
search  rev iew  boards and com m it t ees.
Recom m ended Resources
 Open H eal t h  T ool s: Arch it ect ural  V ision 
 h t t p://w w w .openh eal t h t ool s.org/Report s
 /Apr08/OH T Arch it ect ureV isionV 3-1.pdf
 Com m ission on Syst em ic Int eroperabil it y: 
 Ending t h e Docum ent  Gam e 
 h t t p://endingt h edocum ent gam e.gov
 Canada H eal t h  Inf ow ay 
 h t t p://w w w .inf ow ay-inf orout e.ca/
 en/h om e/h om e.aspx
 H eal t h  Care Renew al  in Canada : 
 Accel erat ing Ch ange 
 h t t p://w w w .h eal t h council canada.ca/
 docs/rpt s/2005/Accel erat ing_Ch ange
 _H CC_2005.pdf  Open Source reference I m pl em ent ati on 
“W e’re not  in t h e h eal t h care business;  w e’re 
in  t h e  inform at ion  m anagem ent   business. 
W e  sh oul d  st art   t h ink ing  as  inform at ion 
m anagers deal ing w it h  h eal t h care inform a-
t ion, and t h ink  about  t h e t ool s w e need t o 
do it  properl y."  
2015: Adv ancing Canada's Next  
Generat ion of  H eal t h care
Dev el oping a ref erence im pl em ent at ion of  
t h e Canada H eal t h  Inf ow ay pan-Canadian 
El ect ronic  H eal t h   Record  Sol ut ion  (EH RS, 
h t t p://w w w .inf ow ay-inf orout e.ca/en/W h o
W eAre/Ov erv iew .aspx)  st andard  can  be  a 
usef ul  st ep in ensuring t h e successf ul  and 
cost -ef f ect iv e  dev el opm ent   of   f ul l   scal e 
el ect ronic h eal t h  syst em s in t h e Prov incial  
Minist ries of  H eal t h  across Canada. Th ese 
j urisdict ions coul d benef it  f rom  t h e k now -
l edge  gained  and  t h e  art if act s  creat ed  in 
t h is prot ot ype env ironm ent . Th e ref erence 
im pl em ent at ion ut il izes an Ent erprise Ser-
v ice Bus (ESB, h t t p://en.w ik ipedia.org/w ik i
/Ent erprise_serv ice_bus)  arch it ect ure  and 
a Serv ice Orient ed Arch it ect ure (SOA, h t t p:
//en.w ik ipedia.org/w ik i/Serv ice-orient ed_
arch it ect ure)  design  approach   t o  buil d  a 
H eal t h  Inf orm at ion Access L ayer (H IAL ), as 
recom m ended  by  Canada  H eal t h   Inf ow ay. 
Th e  syst em   com ponent s  and  support ing 
t ech nol ogy  dev el oped  w il l   be  rel eased  as 
open source. Th is set  of  t ech nol ogy coul d 
represent   a  st art ing  point   f or  prot ot yping 
an im pl em ent at ion in a product ion env ir-
onm ent , f or creat ing a st andards dev el op-
m ent  pl at f orm , f or st andards conf orm ance 
t est ing, and/or as a t est  bed f or ev al uat ing 
al t ernat iv e sof t w are com ponent s in a H IAL  
env ironm ent .
Moh aw k   Appl ied  Research   Cent re  f or 
H eal t h  Inf orm at ics (MARC H I, h t t p://w w w .
m oh aw k col l ege.ca/m arc/h i/)  at   Moh aw k  
Col l ege, al ong w it h  publ ic and priv at e sec-
t or part ners, is cont inuing t o buil d a ref er-
ence im pl em ent at ion of  t h e pan-Canadian 
Inf ow ay  st andard  t h at   dem onst rat es  t h e 
ESB/SOA approach . 
11
Th is  art icl e  sum m arizes  t h e  proj ect   t o 
dat e  and  suggest s  f ut ure  research   areas 
t h at   w il l   reduce  t h e  cost ,  risk   and  t im e 
barriers  t o  w idespread  adopt ion  of  
eH eal t h  syst em s in Canada.
An Ov erv iew
Dev el oping an open source ref erence im -
pl em ent at ion of  t h e Canadian EH RS can 
be a usef ul  st ep in ensuring t h e success-
f ul  and cost -ef f ect iv e dev el opm ent  of  f ul l  
scal e  syst em s  in  t h e  j urisdict ions  across 
Canada. A proj ect  t o buil d a ref erence im -
pl em ent at ion of  t h e pan-Canadian H IAL  
w as undert ak en at  MARC H I t o dem on-
st rat e t h e f easibil it y of  an SOA design ap-
proach  and t o assist  in t h e dev el opm ent  
of  a pool  of  k now l edge around t h e appl ic-
abl e  t ech nol ogies,  incl uding  orch est ra-
t ion serv ice product s, dat abase product s 
and a v irt ual  m ach ine env ironm ent .
Th e  ref erence  im pl em ent at ion  w as  buil t  
on  t h e  pan-Canadian  EH R  Inf ost ruct ure 
st andard  w h ich   in  t urn  is  based  on 
H eal t h  L ev el  7 v ersion 3 (H L 7v 3, h t t p://
en.w ik ipedia.org/w ik i/H L 7#H L 7_V ersion
_3), m anaged by Canada H eal t h  Inf ow ay. 
Th e  st andard  describes  a  ref erence  in-
f orm at ion m odel  (RIM, h t t p://w w w .h l 7.
org/L ibrary/dat a-m odel /RIM/m odel page
_m em .h t m )  consist ing  of   l ow -l ev el   dat a 
t ypes, m edical  concept s and f ul l  h eal t h -
care  int eract ions.  Th e  Canadian  im pl e-
m ent at ion  is  a  rest rict ed  subset   of   t h is 
int ernat ional   st andard.  A  num ber  of  
count ries h av e st art ed t o use t h is st and-
ard as a basis f or el ect ronic h eal t h care re-
cords.  W it h in  Canada,  al l   conf orm ing 
syst em s  m ust   support   t h e  st andard  and 
t h e  im pl em ent ed  int eract ions  t o  ensure 
j urisdict ion t o j urisdict ion int eroperabil -
it y. 
Th e goal s of  t h is ref erence im pl em ent a-
t ion are t o:
•  buil d a set  of  ref erence int eract ions t h at  
   il l ust rat e t h e process of  m ak ing t h e 
   EH RS operat ional  Open Source reference I m pl em ent ati on 
•  ev al uat e com m ercial  and open source 
   t ool s t h at  can assist  in t h e dev el opm ent  
   process 
•  dev el op t ool s and m et h odol ogies t h at  w il l  
   assist  in t h e creat ion of  f ul l -scal e produc-
   t ion syst em s 
•  dissem inat e inf orm at ion by m ak ing av ail -
   abl e t h e source code f or t h e t ool s dev el -
   oped and m ak ing av ail abl e t h e design 
   m odel  of  t h e ref erence im pl em ent at ion 
•  assem bl e a group of  sof t w are engineering 
   and h eal t h care prof essional s f or t h e pur-
   pose of  gaining k now l edge and experi-
   ence in t h ese new  t ool s and t ech niq ues 
Point  of  Serv ice (POS, h t t p://en.w ik i
pedia.org/w ik i/Point _of _serv ice)  appl ica-
t ions w il l  need t o dev el op int erf aces t o t h e 
j urisdict ional   H IAL s  t o  support   int erac-
t ions of  concern. For exam pl e, l ab syst em s 
w il l   need  t o  be  dev el oped  or  m odif ied  t o 
support  t h e st andard l ab order and resul t  
int eract ions. During t h e dev el opm ent  pro-
cess  it   w as  det erm ined  t h at   POS  appl ica-
t ions  w il l   h av e  dif f icul t y  in  buil ding  t h e 
appropriat e  int erf aces  t o  t h e  H IAL   giv en 
t h e com pl exit y of  t h e m essages. A current  
priorit y of  t h is proj ect  is t o buil d a f ocused 
dom ain based API t h at  w il l  h ide t h e com -
pl exit ies of  t h e m essages t o reduce t h e bar-
riers of  POS int egrat ion w it h  t h e H IAL .
Proj ect  St ak eh ol ders
A num ber of  part icipant s h av e becom e act -
iv e st ak eh ol ders in t h e proj ect :
Moh aw k   Col l ege:  Moh aw k   prov ides  a 
h om e f or t h e proj ect , incl uding: i) k ey de-
v el opm ent /design  l eadersh ip;   ii)  inf orm a-
t ion t ech nol ogy (IT) resources f or h ardw are 
and sof t w are;  and iii) adm inist rat ion, m an-
agem ent  and gov ernance serv ices. Moh aw k  
w il l   benef it   f rom   it s  part icipat ion  in  t h e 
proj ect  by: i) enabl ing f acul t y and st udent s 
t o part icipat e in a l eading-edge IT proj ect ;  
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ii)  dev el oping  part nersh ips  w it h   l eading 
priv at e  and  publ ic  organizat ions  in  t h e 
eH eal t h  m ark et pl ace;  and iii) creat ing an 
appl ied  research   f oundat ion  f or  a  pos-
sibl e dipl om a program  in h eal t h  inf orm -
at ics. 
Canada  H eal t h   Infow ay:  t h e  proj ect  
scope and direct ion is guided by t h e pan-
Canadian  EH RS  bl ueprint   dev el oped  by 
Inf ow ay.  Inf ow ay  w il l   al so  prov ide  guid-
ance  t h rough   t h e  act iv it ies  of   it s  St and-
ards Col l aborat iv e (h t t p://w w w .inf ow ay-
inf orout e.ca/en/W h at W eDo/SCOv erv iew .
aspx)  and  t h rough   it s  ongoing  inv ol v e-
m ent  on t h e proj ect  st eering com m it t ee. 
Inf ow ay w il l  benef it  f rom  it s part icipat ion 
in  t h e  proj ect   by:  i)  t rack ing  suc-
cesses/f ail ures of  t h e proj ect  and f eeding 
l essons l earned back  int o t h e pan-Cana-
dian eH eal t h  st andards dev el opm ent  pro-
cess;   ii)  l ev eraging  f act -based  m et rics 
regarding  t h e  perf orm ance  of   t h e  ref er-
ence im pl em ent at ion t o encourage adop-
t ion of  t h e pan-Canadian st andards by it s 
part ner  j urisdict ions;   iii)  af f ording 
v endors  an  opport unit y  t o  t est   new  
product   dev el opm ent s  and  int egrat ion 
adapt ers  against   a  st andards-com pl iant  
ref erence im pl em ent at ion;  and iv ) af f ord-
ing  part ner  j urisdict ions  an  opport unit y 
t o  prot ot ype  st andards-com pl iant   sys-
t em s using t h e ref erence im pl em ent at ion 
as a basis f or t h eir regional  EH RS init iat -
iv es.
Priv at e sect or part ners: t h e proj ect  can-
not  succeed w it h out  t h e part icipat ion of  
priv at e sect or part ners. Th ey w il l  prov ide 
direct ion  t h rough   t h eir  part icipat ion  on 
t h e  proj ect   st eering  com m it t ee  and  ne-
cessary  f inancial   and  in-k ind  support  
(h ardw are, sof t w are, t raining) t o t h e Col -
l ege.  Priv at e  sect or  part ners  w il l   benef it  
f rom  t h eir part icipat ion in t h e proj ect  by: 
i) dev el oping dem onst rabl e, h ands-on ex-
pert ise  regarding  t h e  pan-Canadian 
EH RS bl ueprint  and it s com panion st and-
ards;  ii) dev el oping or conf iguring propri-
et ary   com panion   product   and   serv ice Open Source reference I m pl em ent ati on 
of f erings t h at  are dem onst rabl y com pl iant  
w it h  Inf ow ay’s EH RS bl ueprint  and st and-
ards;  iii) being abl e t o com m unicat e ev id-
ence-based  assert ions  regarding 
com pl iance and/or perf orm ance ch aract er-
ist ics of  t h eir product  of f erings in t h e con-
t ext   of   t h e  pan-Canadian  EH R;   iv ) 
cul t iv at ing rel at ionsh ips w it h  ot h er l eading 
priv at e and publ ic sect or organizat ions in 
t h e Canadian eH eal t h  m ark et  space;  and v ) 
buil ding brand as a l eading-edge organiza-
t ion inv ol v ed in st at e-of -t h e-art  EH RS de-
v el opm ent . 
EH RS j urisdict ions: in Canada, an EH RS is 
prov ided  or  h ost ed  by  a  j urisdict ion  and 
t h e end-users are t h e h eal t h care prov iders 
in  t h e  prov ince,  t errit ory  or  region  serv ed 
by t h e l ocal  EH RS. Th ese t w o t iers of  cus-
t om er are represent ed on t h e proj ect  adv is-
ory board. Th ese st ak eh ol ders benef it  f rom  
t h eir  part icipat ion  in  t h e  proj ect   by:  i) 
prov iding  guidance  regarding  w h ich   pro-
j ect  act iv it ies w il l  m ost  direct l y address t h e 
pressing  needs  of   j urisdict ions  and  care 
prov iders;  and ii) being abl e t o reduce t h eir 
im pl em ent at ion risk  by basing EH RS pil ot  
proj ect   and/or  procurem ent   decisions  on 
t ech nol ogies and IT approach es t h at  h av e 
been  successf ul l y  prot ot yped  in  t h e  col -
l ege’s dev el opm ent  env ironm ent . 
Prot ot ype Dev el opm ent
Th is proj ect  uses an it erat iv e approach  of  
design/buil d/ref ine/repeat   t o  im pl em ent  
t h e pan-Canadian bl ueprint  f or t h e EH RS. 
An Agil e dev el opm ent  process (h t t p://en.
w ik ipedia.org/w ik i/Agil e_sof t w are_dev el
opm ent ) w as used w it h  t h e f ocus of  get t ing 
a l im it ed f unct ional  syst em  up and running 
as  soon  as  possibl e.  Th e  Agil e  process  is 
ideal   w h en  t h e  t eam   is  sm al l ,  t h e  proj ect  
h as a v ery f ocused set  of  del iv erabl es, and 
t h e out com e w il l  be used as a st art ing point  
f or  f urt h er  dev el opm ent .  Th is  approach  
w as sel ect ed as an ideal  f it  giv en t h e init ial  
set  of  condit ions of  t h e proj ect  as st at ed be-
l ow :
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Tigh t   t im e  fram e.  Init ial l y  t h e  proj ect  
w as giv en a f our m ont h  period t o dem on-
st rat e  f easibil it y.  Creat ing  a  f unct ional  
sub-set  of  int eract ions w as t h e prim e f o-
cus.
L im it ed  resources.  Th e  proj ect   st art ed 
w it h   a  singl e  univ ersit y  f acul t y  m em ber 
w it h  t w o part -t im e senior t h ird year st u-
dent s.
L im it ed k now l edge of dom ain. Th e ori-
ginal   st af f   al l ocat ion  on  t h e  proj ect   w as 
one sof t w are engineering f acul t y and st u-
dent   dev el opers  w h o  h ad  l im it ed  k now -
l edge  of   t h e  h eal t h care  dom ain.  Th e 
f ocus of  t h e init ial  dev el opm ent  w as l im -
it ed t o pat ient  disch arge int eract ions.
Th e  int eract ions  in  an  int eroperabl e 
EH RS consist  of  PUT , GET and L IST int er-
act ions.  PUT  int eract ions  req uire  t h at  
dat a  about   a  disch arged  pat ient   be 
pl aced int o t h e dat a reposit ory. L IST oper-
at ions  ret riev e  sum m ary  inf orm at ion 
based  on  specif ic  q ueries  t o  t h e  EH RS. 
GET t ransact ions are used t o ret urn de-
t ail ed  inf orm at ion  around  a  specif ic 
t ransact ion.
A  l im it ed  ph ysical   arch it ect ure  w as  de-
pl oyed t o support  t h e prot ot ype dev el op-
m ent .  It   consist ed  of   t h ree  Int el   based 
serv er  cl ass  com put ers  running  ent er-
prise based v irt ual  m ach ine m anagem ent  
sof t w are.  Th e  sel ect ion  of   a  v irt ual   m a-
ch ine h ost ing env ironm ent  w as sel ect ed 
t o al l ow  f l exibil it y in t h e const ruct ion of  
t h e req uired underl ying im pl em ent at ion, 
w h ich   h as  grow n  t o  approxim at el y  40 
serv ers.
Th e  sof t w are  design  consist s  of   an  ESB 
im pl em ent ed t h rough  t h e use of  orch es-
t rat ion engine sof t w are. Each  of  t h e com -
ponent s in t h e H IAL  h as been set -up on a 
separat e  v irt ual   m ach ine  inst ance,  usu-
al l y w it h  a w eb-serv ice w h ich  exposes t h e 
f unct ional it y. Open Source reference I m pl em ent ati on 
Each  of  t h ese serv ices com m unicat es t o a 
dedicat ed  dat a  reposit ory  or  ext ernal   ser-
v ice  w it h in  or  out side  of   t h e  H IAL .  Th e 
design al l ow s f or dev el opm ent  of  al t ernat -
iv e im pl em ent at ions f or a part icul ar com -
ponent  of  t h e H IAL  and a st raigh t f orw ard 
m ech anism  f or sw apping com ponent s. Mi-
crosof t  BizT al k  sof t w are w as sel ect ed as t h e 
orch est rat ion sof t w are since access t o t h is 
sof t w are  w as  av ail abl e  t h rough   an  MSDN 
col l ege  l icense.  Th e  init ial   w eb  serv ices 
w ere dev el oped in V isual  St udio .Net  2005. 
Ph ase 1 of  t h e proj ect  used t h is inf rast ruc-
t ure t o com pl et e t h e disch arge int eract ions 
in earl y J anuary 2008.
Creat ing a Dem onst rat ion Syst em
Upon successf ul  dem onst rat ion of  t h e pa-
t ient   disch arge  int eract ions,  t h e  proj ect  
w as  expanded  t o  incl ude  a  priv at e  sect or 
dev el opm ent   part ner  (Sat yam   Com put er 
Serv ices L im it ed) w h o cont ribut ed an of f -
sh ore dev el opm ent  t eam  and f inancial  re-
sources t o t h e proj ect . Th e t eam  at  MARC 
H I w as al so expanded t o incl ude a second 
com put er syst em s f acul t y m em ber, t w o re-
cent l y graduat ed dev el opers f rom  t h e Com -
put er  Syst em s  Sof t w are  Engineering 
T ech nol ogy  program ,  and  t h ree  part -t im e 
st udent s  f rom   t h e  sam e  program .  Th is 
new l y expanded t eam  w as used t o do t h e 
f ol l ow ing:
•  com pl et e a set  of  t ransact ions f or pat ient  
   ref erral  
•  creat e a sim pl e POS appl icat ion f or dis-
   ch arge and ref erral  
•  creat e a v isual izat ion t ool  t o il l ust rat e t h e 
   H IAL  int eract ion processes 
•  dev el op a set  of  t ransact ions around 
   h eal t h  syst em  m anagem ent  
Th e  h eal t h   syst em   m anagem ent   proj ect  
w as  undert ak en  w it h   t h e  Canadian  Inst i-
t ut e f or H eal t h  Inf orm at ion (CIH I, h t t p://
w w w .cih i.ca/). 
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CIH I is an independent  not -f or-prof it  or-
ganizat ion  t h at   prov ides  anal ysis  of  
h eal t h care  inf orm at ion  f or  Canadians. 
Current l y,  t h is  anal ysis  req uires  t h e  col -
l ect ion  of   de-ident if ied  dat a  f rom   m any 
disparat e agencies and syst em s. Perf orm -
ing  t h is  t ask   req uires  signif icant   ef f ort . 
Th e  proj ect   w it h   MARC  H I  prov ided  a 
dem onst rat ion  of   a  process  t h at   coul d 
bot h  speed up t h e access t o dat a and re-
m ov e  t h e  req uirem ent   f or  m anual   t ran-
script ion.
In May 2008, t h e w ork ing prot ot ype f rom  
MARC H I w as dem onst rat ed at  t h e 2008 
Canadian  eH eal t h   Conf erence  in  V an-
couv er, BC. Inf ow ay, CIH I, Oracl e Corpor-
at ion,  ORION  H eal t h   and  a  num ber  of  
indust ry  part icipant s  cont ribut ed  t o  t h e 
dem onst rat ion. Th is w as t h e f irst  t im e a 
f ul l y f unct ional  H IAL  h ad been const ruc-
t ed and dem onst rat ed based ent irel y on 
t h e  Inf ow ay  bl ueprint .  Th e  dem onst ra-
t ion of  t h e syst em  h as been regarded as a 
success by t h ose w h o part icipat ed in t h e 
EH RS int eroperabil it y sh ow case.
In  J ul y  of   2008,  MARC  H I  and  Inf ow ay 
m ade a j oint  ch art er proj ect  subm ission 
t o t h e Open H eal t h  T ool s (OH T , h t t p://
w w w .openh eal t h t ool s.org/)  consort ium . 
Upon f inal  accept ance of  t h e subm ission, 
t h e  source  code  and  t ool ing  dev el oped 
w il l   be  rel eased  t h rough   OH T  as  open 
source sof t w are.
Proj ect  Discov eries
Th e  nat ional   st rat egy  of   Canada  is  t o 
m ov e t o el ect ronic m edical  records by im -
pl em ent ing  t h e  Canada  Inf ow ay  m odel . 
Th is proj ect  h as m ade a num ber of  dis-
cov eries during t h e init ial  appl icat ion de-
v el opm ent .  Th e  m ost   signif icant  
discov eries are l ist ed bel ow :
Design  process:  t h e  Agil e  process  w as 
ideal   f or  t h e  init ial   dev el opm ent   of   dis-
ch arge int eract ions. Open Source reference I m pl em ent ati on 
A  sm al l   t eam   t h at   com m unicat es  f re-
q uent l y (al m ost  cont inuousl y) and h as a f o-
cused  scope  can  com pl et e  a  ch al l enging 
proj ect .  Using  t h e  process  w it h   t h e  of f -
sh ore  t eam   req uired  ref inem ent   as  t im e-
zone issues and reduced f ace-t o-f ace int er-
act ion prov ed t o be ch al l enging. Th e dev el -
opm ent   process  ev ol v ed  int o  a  m ore 
t radit ional   m odel   w h ere  t h e  design  spe-
cif icat ions w ere dev el oped on-sit e at  MARC 
H I and im pl em ent ed by t h e of f -sh ore t eam . 
Again,  f req uent   com m unicat ion  w as  re-
q uired t o k eep t h e dev el opm ent  process on 
t rack .
T ool ing: t h e current  t ool s av ail abl e f or m a-
nipul at ion  of   H L 7v 3  m essages  are  l im it ed 
and dif f icul t  t o use. Th e m essages are com -
pl ex f rom  bot h  a m odel ing and im pl em ent -
at ion  v iew point .  From   a  m odel ing 
perspect iv e, t h e m essages are designed t o 
m inim ize  am biguit y  of   inf orm at ion.  Th is 
goal  h as been recognized as a k ey com pon-
ent  t o prov iding a f ram ew ork  t h at  can ul t i-
m at el y  prov ide  f ul l   int eroperabil it y. 
H ow ev er, t h is design approach  h as resul t ed 
in a com pl ex m essage st ruct ure. Th e H L 7v 3 
im pl em ent at ion  t ech nol ogy  specif icat ion 
(ITS) as sel ect ed by H L 7 is XML  (h t t p://en.
w ik ipedia.org/w ik i/Xm l ).  Th e  XML   h as 
been  designed  w it h   a  f ul l   set   of   sch em as 
t h at  describe t h e cont ent  req uirem ent s of  a 
v al id  XML   m essage.  Th ese  sch em as  are 
v ery  com pl ex  since  t h ey  h av e  been  de-
signed t o describe com pl et el y al l  possibil it -
ies  f or  t h e  t ransact ion.  From   a  dev el oper 
perspect iv e, t h is can be int im idat ing upon 
init ial   inspect ion.  Current   aut om at ion 
t ool s h av e l im it ed success w it h  t h e sch em -
as and som e t ool s f ail  com pl et el y. In t erm s 
of  t im el iness and in producing code t h at  is 
usef ul  t o t h e dev el opers, t h e current  st at e is 
l ess t h an opt im al .
L im it ed  appl icat ion  program m er  int er-
faces (APIs): one of  t h e dif f icul t ies w it h  t h e 
H L 7v 3 XML /ITS is t h e l ev el  of  com pl exit y. 
Exist ing  aut om at ion  yiel ds  an  ext rem el y 
cum bersom e obj ect  m odel  w h ich  consist s 
of  m any l ev el s of  encapsul at ion. 
15
A dom ain f ocused API coul d sol v e t h is is-
sue, but  t o dat e t h e APIs dev el oped h av e 
been t oo abst ract  t o prov ide t h is adv ant -
age.
Experienced dev el opers: t h e l ack  of  suf f i-
cient  t rained sof t w are dev el opers is al so 
prov ing t o be a signif icant  issue in rol l ing 
out   f ul l -scal e  product ion  syst em s.  Th e 
reasons f or t h is incl ude: i) XML  and w eb-
based  serv ices  arch it ect ure  t ech nol ogies 
are  rel at iv el y  new ,  appearing  w it h in  t h e 
l ast   5  years;   ii)  dem and  f or  w el l   t rained 
dev el opers  exceeds  t h e  current   suppl y 
and  w il l   f or  t h e  f oreseeabl e  f ut ure;   and 
iii)  ent erprise  based  sof t w are  f or  de-
v el oper  t raining  is  not   w idel y  av ail abl e 
and can be expensiv e f or sm al l  sized de-
v el oper organizat ions and t raining inst i-
t ut ions.  In  sh ort ,  f ew   organizat ions  are 
inv est ing suf f icient l y in t h e inf rast ruct ure 
(peopl e and syst em s) t o support  t h e re-
q uired dev el opm ent  ef f ort .
Fut ure
T w o  areas  h av e  been  ident if ied  t o  of f er 
t h e m ost  prom ise t o t h e f ut ure of  t h e in-
t eroperabl e EH RS:
1. Dom ain API. Th e design of  a dom ain 
f ocused  API  coul d  signif icant l y  ease  t h e 
buil ding  of   new   appl icat ions  and  at   t h e 
sam e t im e reduce t h e barrier t o exist ing 
dev el opers in t h e h eal t h care dom ain. Th e 
m ain goal  of  t h is t ype of  API w oul d be t o 
sh iel d t h e dev el opers of  POS appl icat ions 
f rom   t h e  com pl exit ies  of   t h e  XML   ITS. 
Creat ing  an  open  source  sol ut ion  t h at  
coul d f orm  t h e basis of  ext ended and cus-
t om ized  sol ut ions  in  t h e  com m ercial  
space is current l y of  prim e int erest  t o t h is 
proj ect .
2. T raining. Th e area of  ESB and w eb ser-
v ices  w it h in  t h e  h eal t h care  dom ain  re-
q uires  t h e  educat ion  of   dev el opers  and 
arch it ect s. Specif ic courses t o bring cur-
rent  dev el opers up-t o-speed in t h e t ech -
nol ogy is an area  t h at  req uires signif icant  Open Source reference I m pl em ent ati on 
inv est m ent   and  ef f ort .  In  addit ion,  st u-
dent s  being  current l y  educat ed  in  com -
put er  syst em s  program s  need  t h e 
opport unit y t o incl ude opt ional  courses in 
t h e  h eal t h care  dom ain  t o  enabl e  t h em   t o 
prov ide  v al ue  t o  f ut ure  em pl oyers.  Th e 
need  f or  new   program m ing  t al ent   in  t h is 
area h as been ident if ied as a signif icant  risk  
t o  successf ul   f ul l -scal e  im pl em ent at ion  of  
int eroperabl e EH RS in Canada. 
Concl usions
Th e EH RS proj ect  at  MARC H I h as accom -
pl ish ed a great  deal  in it s init ial  ph ase. Th e 
dem onst rat ion  of   a  successf ul   syst em   h as 
inst il l ed  conf idence  in  t h e  dev el opm ent  
com m unit y t h at  t h e Inf ow ay design can be 
im pl em ent ed  as  specif ied.  A  num ber  of  
ch al l enges rem ain t h at  w il l  be t h e f ocus of  
f ut ure research . Th e prim e f ocus is t h e de-
v el opm ent  of  an appropriat e API t h at  w il l  
reduce t h e barriers t o f ul l -scal e product ion 
im pl em ent at ion. 
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cess v isual izat ion and opt im izat ion of sys-
t em s using t h e H L 7v 3 st andard.
Duane  Bender  is  a  l icensed  Professional  
Engineer  (P .Eng.)  in  Ont ario  and  a  ful l -
t im e Facul t y m em ber in t h e Soft w are En-
gineering  T ech nol ogy  Depart m ent   at  
Moh aw k   Col l ege.  H e  graduat ed  from   t h e 
Com put er  Engineering  and  Managem ent  
program   at   McMast er  Univ ersit y  in  19 9 6 
and is current l y enrol l ed in t h e McMast er 
MBA program . Duane is t h e founding fac-
ul t y  m em ber  of  t h e  MARC  H I,  and  per-
form s  Appl ied  Research   in  t h e  area  of 
eH eal t h . H is current  research  int erest s in-
cl ude buil ding l arge scal e eH eal t h  syst em s 
using ESB and SOA arch it ect ures and t h e 
IH E, CDA, DICOM and H L 7v 3 st andards.
Brian  Minaj i  graduat ed  from   Com put er 
Syst em  T ech nol ogy at  Moh aw k  Col l ege in 
19 86. H e w ork ed as an IT professional  in a 
num ber of different  indust ries for t h e next  
15 years. In 2001, h e j oined t h e facul t y of 
Soft w are  Engineering  T ech nol ogy  at   Mo-
h aw k  Col l ege. H e h as been inv ol v ed w it h  
t h e  MARC  H I  proj ect   since  it s  incept ion. 
H is  research   int erest s  incl ude  h el ping 
buil d  t h e  Canadian  EH RS  Reference  Im -
pl em ent at ion. 
Recom m ended Resources
 Inf orm at ion Gov ernance of  t h e 
 Int eroperabl e EH R
 h t t p://w w w .inf ow ay-inf orout e.ca/Adm in/
 Upl oad/Dev /Docum ent /Inf orm at ion%20
 Gov ernance%20Paper%20Final _20070328
 _EN.pdf
 2015: Adv ancing Canada's Next  
 Generat ion of  H eal t h care
 h t t p://w w w .inf ow ay-inf orout e.ca/en/pdf / 
 V ision_2015_Adv ancing_Canadas_next _
 generat ion_of _h eal t h care.pdf  Open Source H eal th care I nterface Engi ne 
"Open  source  operat ing  syst em s,  dat a-
bases, w eb serv ers, and syst em  ut il it ies are 
sl ow l y m ak ing inroads int o h ospit al  dat a 
cent ers t h at  form erl y h oused onl y propriet -
ary t ech nol ogy product s. Add anot h er cat -
egory in w h ich  an open source al t ernat iv e 
is av ail abl e: int egrat ion engines."  
T im  Dot son
 Inside H eal t h care Com put ing
Th e Mirt h  Proj ect  (h t t p://w w w .m irt h
proj ect .org) is an open source h eal t h care 
int erf ace engine and int erf ace reposit ory 
creat ed  and  prof essional l y  support ed  by 
W ebReach  (h t t p://w w w .w ebreach inc.
com ).  Mirt h   prov ides  st andards-based 
t ool s t o dev el op, t est , and depl oy int erop-
erabil it y sol ut ions f or h eal t h care inf orm a-
t ion syst em s and inf orm at ion exch anges.
Th is  art icl e  prov ides  an  ov erv iew   of  
h eal t h care int erf ace engines. It  discusses 
Mirt h  and t h e h eal t h care and connect iv -
it y st andards it  support s. L ast l y, t h e art -
icl e  com pares  Mirt h   t o  ot h er  int erf ace 
engines.
Int roduct ion t o H eal t h care Int erface 
Engines
H eal t h care int erf ace engines, al so k now n 
as  h eal t h care  int egrat ion  engines,  sol v e 
t h e  probl em   of   sh aring  and  exch anging 
dat a  bet w een  h eal t h care  appl icat ions. 
Dat a int erch ange is a signif icant  probl em  
in  h eal t h care.  Th ere  are  num erous 
v endors, dat a prov iders, and cust om  ap-
pl icat ions t h at  need t o exch ange inf orm a-
t ion  using  ev ol v ing  st andards.  T o  m ak e 
t h ings w orse, m any l egacy h eal t h care ap-
pl icat ions do not  support  a st andard, yet  
t h ey  are  req uired  t o  int ercom m unicat e 
w it h  ot h er st andards-based appl icat ions. 
H eal t h care int erf ace engines connect  ap-
pl icat ions  by  m apping  and  t ransf erring 
dat a  bet w een  t h e  appl icat ions  using 
st andards  and  dat a  def init ions  under-
st ood nat iv el y by each  appl icat ion.
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Int erf ace engines h av e been av ail abl e f or 
m any years and t h ere are m any engines 
av ail abl e in t h e m ark et . Th e cost  of  pro-
priet ary engines range f rom  t h e l ow  h un-
dreds of  dol l ars t o h undreds of  t h ousands 
of  dol l ars f or organizat ion-l ev el  l icenses. 
A rev iew  of  int erf ace engines is av ail abl e 
f rom  KL AS (h t t p://w w w .k l asresearch .
com ),  an  independent   m ark et   int el l i-
gence research  f irm . Th e KL AS Int erf ace 
Engines  Mark et   Rev iew   col l ect s  dat a 
about   l eading  int erf ace  engines  and 
rank s t h em  by sev eral  crit eria. Th is art icl e 
w il l  discuss an open source int erf ace en-
gine  cal l ed  Mirt h .  Ev en  t h ough   Mirt h   is 
not   rank ed  by  t h e  KL AS  rev iew ,  m any 
peopl e  in  t h e  Mirt h   com m unit y  cl aim  
Mirt h  is f unct ional l y eq uiv al ent  t o h igh -
end propriet ary int erf ace engines.
Int roduct ion t o Mirt h
Mirt h  is m iddl ew are t h at  connect s h eal t h  
inf orm at ion  syst em s  so  t h ey  can  ex-
ch ange  cl inical   and  adm inist rat iv e  dat a. 
Mirt h  is rel eased under t h e Mozil l a Publ ic 
L icense v 1.1 (h t t p://w w w .opensource.
org/l icenses/m ozil l a1.1.ph p)  and  is  pro-
f essional l y  support ed  by  W ebReach ,  a 
H eal t h  inf orm at ion t ech nol ogy (IT) sol u-
t ions com pany based in Cal if ornia.
Th ere are m any st andards in h eal t h care, 
w it h   a  div erse  range  of   prot ocol s  and 
t ypes  of   dat a. Th ere  are  dif f erent   h eal t h  
inf orm at ion syst em s such  as l abs, ph ar-
m acies, cl inics, h ospit al s, and m any ot h -
ers.  Each   of   t h ese  syst em s  m igh t   h av e 
dif f erent  prot ocol s, m ism at ch ed v ersions, 
and  incom pat ibl e  dat a.  Som e  syst em s 
m igh t  act iv el y use H L 7, X12, and DICOM 
im ages, w h il e ot h ers sim pl y h av e a dat a-
base t o read f rom  or com m unicat e w it h  
XML   and  com m a  separat ed  v al ues.  Add 
t o t h at  t h e l ack  of  cont rol  adm inist rat ors 
h av e  ov er  current   and  l egacy  appl ica-
t ions, and t h e h eal t h care int eroperabil it y 
probl em  becom es apparent . Open Source H eal th care I nterface Engi ne 
Th is is w h ere Mirt h  st eps in as t h e easy t o 
use  and  depl oy  m iddl ew are  sol ut ion. 
Mirt h   can  l ie  bet w een  any  num ber  of  
h eal t h   inf orm at ion  syst em s,  w h et h er 
t h ey  speak   a  st andard  h eal t h care  l an-
guage or not , and h el p t h em  com m unic-
at e.
Mirt h  is a f l exibl e h eal t h  IT inf rast ruct ure 
com ponent  and can serv e m any rol es. It  
can prov ide cent ral  int egrat ion exch ange 
at  a h ospit al , an inf orm at ion gat ew ay f or 
a cl inic or ref erence l ab, or an inf orm a-
t ion  exch ange  f or  a  H eal t h   Inf orm at ion 
Exch ange (H IE, h t t p://en.w ik ipedia.org/
w ik i/H eal t h _inf orm at ion_exch ange)  or 
L ocal  H eal t h  Int egrat ion Net w ork  (L H IN, 
h t t p://en.w ik ipedia.org/w ik i/L h in).  It  
can  al so  act   as  t h e  int egrat ed  int erf ace 
engine  f or  an  el ect ronic   h eal t h   record
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(EH R, h t t p://en.w ik ipedia.org/w ik i/El ect
ronic_h eal t h _record)  or  as  an  ext ract , 
t ransf orm , and l oad (ETL , h t t p://en.w ik i
pedia.org/w ik i/Et l ) t ool . 
By using a point -and-cl ick  int erf ace and 
J av aScript   t o  m ap  dat a  el em ent s,  Mirt h  
speeds t h e dev el opm ent  of  int erf aces f or 
secure  exch ange  of   dat a  across  f orm at s. 
For exam pl e, one can exch ange dat a f rom  
a del im it ed f il e t o H L 7 or v ice v ersa. Th is 
ease-of -use reduces barriers t o t h e f orm a-
t ion of  h eal t h  inf orm at ion exch anges in-
v ol v ing div erse inf orm at ion syst em s and 
adv ances  init iat iv es  aim ed  at   im prov ing 
pat ient  saf et y and cont inuit y of  care. Fig-
ure 1 prov ides a screensh ot  of  t h is int er-
f ace.  In  t h is  exam pl e,  Mirt h   is  receiv ing 
input  f rom  a dat abase and h as conv ert ed 
t h e dat a t o H L 7 f orm at : 
Figure 1: Dat abase Reader Ch annel  - Source T ransform er Open Source H eal th care I nterface Engi ne 
Th e Mirt h  Ref erence Guide (h t t p://w w w .
w ebreach inc.com /w ik i)  prov ides  m any 
m ore exam pl es and screensh ot s f or using 
Mirt h .
Mirt h   al so  prov ides  an  open  f ram ew ork  
and  reposit ory  f or  creat ing  and  sh aring 
Mirt h  ch annel s (h t t p://w w w .m irt h proj
ect .org/index.ph p? opt ion=com _docm an
& It em id=43). A Mirt h  ch annel  is an int er-
f ace  t h at   rout es,  f il t ers,  and  t ransf orm s 
m essages  f rom   one  source  t o  one  or 
m any  dest inat ions.  Th ese  ch annel s  can 
al so be ch ained t oget h er f or m ore com -
pl ex  l ogic.  Sh aring  ch annel s  enabl es 
t h ose in t h e h eal t h care IT com m unit y t o 
benef it  f rom  t h e w ork  of  ot h ers and el im -
inat es  t h e  redundancy  inh erent   in  cur-
rent   processes  t h at   req uire  each  
organizat ion  t o  dev el op  t h e  dat a  m ap-
pings bet w een syst em s. An ideol ogy t h at  
f ocuses on sh aring and openness is a m a-
j or l eap f orw ard ov er t h e cl osed and pro-
priet ary  syst em   t h e  h eal t h care  IT 
com m unit y is used t o. Th is com m unit y-
based, open approach  h as been dem on-
st rat ed  t o  speed  innov at ion  in  ot h er  in-
dust ries and is now  av ail abl e f or t h e f irst  
t im e in h eal t h care.
Th e int eroperabil it y probl em  is univ ersal  
and, as a resul t , Mirt h  h as a gl obal  com -
m unit y  of   end-users  and  cont ribut ors. 
Mirt h  h as been successf ul l y used in pro-
duct ion at  h undreds of  f acil it ies. Bel ow  is 
a sam pl e of  som e of  Mirt h 's prof ession-
al l y support ed cust om ers:
•  Int erior H eal t h , V ancouv er 
•  Inf ect ion Prev ent ion and Cont rol  
   Program , Cal gary H eal t h  Region 
•  H eal t h Bridge, Oh io 
•  Indiana H eal t h  Inf orm at ion Exch ange, 
   Indiana 
•  Redw ood MedNet , Cal if ornia 
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•  MedSph ere, Cal if ornia 
•  Epocal , Ot t aw a 
•  San J oaq uin General  H ospit al , 
   Cal if ornia 
•  T arrant  Count y H eal t h  APC, T exas 
•  Sil v er Cross H ospit al , Il l inois 
•  V A, Pennsyl v ania 
•  NH S, UK 
Support ed H eal t h care and Connect iv it y 
St andards
Mirt h   support s  h eal t h care  st andards 
such  as H L 7 (h t t p://en.w ik ipedia.org/
w ik i/H L 7)  f or  t h e  exch ange,  int egrat ion, 
sh aring and ret riev al  of  el ect ronic h eal t h  
inf orm at ion, DICOM (h t t p://en.w ik i
pedia.org/w ik i/Dicom )  f or  m edical   im a-
ging, X12 (h t t p://en.w ik ipedia.org/w ik i/
X12)  f or  t h e  t ransm ission  of   el ect ronic 
dat a, NCPDP (h t t p://en.w ik ipedia.org/
w ik i/NCPDP)  f or  ph arm acy  dat a,  and 
XML   (h t t p://en.w ik ipedia.org/w ik i/XML ) 
t o f acil it at e inf orm at ion f l ow  f or l ab res-
ul t s,  m edical   records,  radiol ogy  dat a, 
t ranscript ion  inf orm at ion,  cl aim s  dat a, 
and so on. Th ese st andards are f urt h er de-
scribed bel ow .
Support ed  h eal t h care  dat a  st andards 
incl ude:
H L 7 v 2 &  v 3: H eal t h  L ev el  7 is a w idel y re-
cognized st andard f or exch anging h eal t h -
care  inf orm at ion  bet w een  h eal t h care 
appl icat ions and syst em s. More inf orm a-
t ion can be f ound at  h t t p://w w w .h l 7.org/.
DICOM: Digit al  Im aging and Com m unic-
at ions in Medicine is a st andard t h at  sup-
port s  m essaging  and  im aging  bet w een 
im aging  dev ices  and  syst em s.  More  in-
f orm at ion can be f ound at  h t t p://m edic
al .nem a.org/. Open Source H eal th care I nterface Engi ne 
NCPDP:  Mirt h   support s  t h e  Nat ional  
Council   f or  Prescript ion  Drug  Program s 
Script   st andard  w h ich   f acil it at es  ePre-
scribing (h t t p://en.w ik ipedia.org/w ik i/
Eprescribing).  More  inf orm at ion  can  be 
f ound at  h t t p://w w w .ncpdp.org/.
EDI  X12:  Mirt h   support s  t h e  com m on 
t ransact ion set s f or h eal t h care and insur-
ance. More inf orm at ion can be f ound at  
h t t p://w w w .x12.org/.
XML :  XML   is  Mirt h 's  nat iv e  f orm at   and 
Mirt h  h as robust  XML  support  incl uding 
support  f or XSL T .
Mirt h   al so  prov ides  robust   support   f or 
t h e f ol l ow ing connect iv it y st andards and 
prot ocol s:
* J DBC 
* SMTP 
* Sam ba 
* Del im it ed f il e such  as CSV  
* FTP and SFTP 
* H TTP/H TTPS 
* J av aScript  Cust om  Connect or 
* J MS 
* ML L P 
* PDF and RTF 
* SOAP and TCP
Proj ect  Com parison
Al t h ough  Mirt h  is in t h e v ery specif ic do-
m ain of  open source sof t w are (OSS) int eg-
rat ion  engines  t h at   f ocus  on  h eal t h care, 
t h ere  are  ot h er  OSS  int egrat ion  engines 
in t h e sam e dom ain.
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J Engine  (h t t p://j engine.org)  is  anot h er 
open  source  ent erprise  int egrat ion  en-
gine im pl em ent ed in J av a. J Engine is de-
pl oyed inside t h e J Boss (h t t p://en.w ik i
pedia.org/w ik i/J boss)  appl icat ion  serv er, 
and  uses  XML   conf igurat ion  f il es  and 
BeanSh el l  (h t t p://en.w ik ipedia.org/w ik i/
Beansh el l )  in  order  t o  set   up  int erf aces. 
Th e l at est  v ersion of  J Engine w as rel eased 
m ore t h an 5 years ago, in Oct ober of  2003.
Ch ainBuil der  (h t t p://ch ainf orge.net )  is 
an  open  source  int egrat ion  engine  t h at  
uses it s ow n Ent erprise Serv ice Bus (ESB, 
h t t p://en.w ik ipedia.org/w ik i/Ent erprise_
serv ice_bus). Th e Ch ainBuil der ESB com -
ponent s  are  J av a  Business  Int egrat ion 
(J BI,  h t t p://en.w ik ipedia.org/w ik i/J bi) 
com pl iant ,  support ing  com m on  prot o-
col s and t h e parsing of  h eal t h care st and-
ards  l ik e  H L 7  and  X12.  Int erf aces  are 
conf igured  using  pl ugins  f or  t h e  Ecl ipse 
int egrat ed  dev el opm ent   env ironm ent  
(IDE),  and  it   m igh t   t ak e  som e  prev ious 
dev el opm ent  experience t o get  st art ed.
XAw are  (h t t p://xaw are.org)  is  a  Spring 
(h t t p://en.w ik ipedia.org/w ik i/Spring_
Fram ew ork )  based  int egrat ion  engine 
t h at   w as  recent l y  open  sourced.  L ik e 
Ch ainBuil der,  XAw are  uses  t h e  Ecl ipse 
IDE f or creat ing and depl oying int erf aces 
t h rough   pl ugins.  Th ough   XAw are  does 
not   specif ical l y  t arget   h eal t h care,  it   is  a 
generic int egrat ion engine t h at  support s 
m any endpoint s and prot ocol s, incl uding 
X12.
Mirt h  separat es it sel f  f rom  ot h er com pet -
it ors and open source t ool s by it s ease of  
use. Mirt h  can be dow nl oaded, inst al l ed, 
and  conf igured  t o  h av e  a  cust om   int er-
f ace running in a m at t er of  m inut es. Af t er 
a  f ew   sim pl e  st eps,  any  syst em   can  be 
conf igured  t o  receiv e  and/or  send  H L 7 
and m any ot h er h eal t h care st andards. Al -
t h ough  Mirt h  is open source, it  is w idel y 
recognized  t o  be  f eat ure  com parabl e  t o 
com m ercial  h eal t h care int egrat ion t ool s. Open Source H eal th care I nterface Engi ne 
Mirt h   now   h as  ov er  50,000  dow nl oads 
and  is  seen  by  m any  as  one  of   t h e  t op 
com pet it ors in t h e h eal t h care int egrat ion 
engine space. 
Concl usion
Th e  com binat ion  of   open  source  and  a 
st andards-based  approach   t o  h eal t h care 
int eroperabil it y  h as  resonat ed  w it h   t h e 
gl obal   h eal t h   inf orm at ion  t ech nol ogy 
com m unit y.  H eal t h care  execut iv es  w el -
com e Mirt h  t o t h eir t ool ing port f ol io be-
cause  it   is  f eat ure-com parabl e  t o 
com m ercial   t ool s,  accel erat es  int erf ace 
dev el opm ent ,  and  is  prof essional l y  sup-
port ed. Conseq uent l y, Mirt h  h as been ad-
opt ed  by  num erous  h ospit al s,  cl inics, 
inf orm at ion  exch anges,  int egrat ors,  and 
appl icat ion dev el opers.
T o  im prov e  Mirt h ,  W ebReach   is  now  
buil ding  addit ional   and  com pl em ent ary 
open  source  inf rast ruct ure  buil ding 
bl ock s.  For  exam pl e,  w e  are  dev el oping 
an open source Ent erprise Mast er Pat ient  
Index (EMPI) t h at  can be used t o disam -
biguat e pat ient  ident it ies across dif f erent  
h eal t h care appl icat ions, syst em s and or-
ganizat ions. 
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J acob  Brauer  graduat ed  cum   l aude  from  
t h e Univ ersit y of Cal ifornia, Irv ine in 2006 
w it h  a degree in Com put er Science. H e h as 
been w ork ing for W ebReach  for 2.5 years, 
during w h ich  t im e h e h as been one of t h e 
l ead engineers on t h e Mirt h  Proj ect . J acob 
h as al so cont ribut ed t o ot h er open source 
h eal t h care proj ect s and init iat iv es, such  as 
OpenMRS, an open source el ect ronic m ed-
ical  record syst em  fram ew ork  designed for 
t h e dev el oping w orl d. H e h as part ak en in 
m any open source and h eal t h care confer-
ences,  incl uding  t h e  Sout h ern  Cal ifornia 
L inux  Expo  Open  Source  H eal t h   Care 
Sum m it ,  H eal t h care  Inform at ion  and 
Managem ent   Syst em s  Societ y,  H eal t h   In-
form at ics  Sout h ern  Africa,  Open  Source 
H eal t h  Care Al l iance, and t h e H L 7 W ork -
ing Group Meet ing.Open H eal th  Tool s
"W e expect  t o buil d t h e proj ect  ecosyst em  
by  encouraging  t h e  h eal t h care  t rading 
part ners  t o  part icipat e  as  cont ribut ors, 
m em bers  of  t h e  proj ect   adv isory  council  
and  earl y  adapt ors  of  t ool s  del iv ered  by 
t h e proj ect ."
h t t p://w w w .openh eal t h t ool s.org/Report s
/J ul 08/Suppl y%20Ch ain%20T ool ing.pdf
Th e Open H eal t h  T ool s (OH T , h t t p://w w w
.openh eal t h t ool s.org)  init iat iv e  is  creat -
ing an ecosyst em  f ocused on t h e produc-
t ion  of   sof t w are  t ool ing  t h at   prom ot es 
t h e  exch ange  of   m edical   inf orm at ion 
across  pol it ical ,  geograph ic,  cul t ural , 
product , and t ech nol ogy l ines. At  it s core, 
OH T bel iev es t h at  t h e av ail abil it y of  h igh -
q ual it y t ool ing t h at  int eroperat es w il l  pro-
pel  t h e indust ry f orw ard, enabl ing organ-
izat ions  and  v endors  t o  buil d  product s 
and syst em s t h at  ef f ect iv el y w ork  t oget h -
er.  Th is  w il l   “raise  t h e  int eroperabil it y 
bar” as a resul t  of  h av ing t ool s t h at  j ust  
w ork .
T o ach iev e t h ese l of t y goal s, caref ul  con-
siderat ion m ust  be m ade t o t h e const it u-
encies  t h at   w il l   be  m ost   af f ect ed  by  an 
OH T -inf l uenced  w orl d.  Th is  docum ent  
out l ines a v ision of  OH T’s im pact  t o t h ese 
st ak eh ol ders. It  does not  expl ain t h e OH T 
process  it sel f   or  h ow   t h e  OH T  com -
m unit y  operat es.  Inst ead,  w e  pl ace  em -
ph asis  on  t h e  im pact   of   t h at   process 
w it h in  t h e  h eal t h   indust ry.  Th e  cat ch -
ph rase “code is k ing” underpins t h is doc-
um ent ,  m eaning  t h at   t h e  m anif est at ion 
of  any open source com m unit y l ies in t h e 
product s and t ech nol ogy it  produces.
OH T St ak eh ol ders
T o  bet t er  underst and  OH T  and  t h e  im -
pact   OH T  can  h av e  w it h in  t h e  indust ry, 
w e  w il l   consider  t h e  int eract ion  w it h  
t h ree st ak eh ol der groups t h at  w il l  be con-
sum ing or using OH T t ech nol ogy. It  is im -
port ant   t o  h igh l igh t   t h at   each   of   t h e 
bel ow   cat egories  f ocuses  on  indiv idual s 
and not  organizat ions. 22
Any giv en organizat ion m ay h av e m em -
bers in any or al l  of  t h e cat egories bel ow , 
eit h er  as  em pl oyees  or  as  benef iciar-
ies/cust om ers.
End-users:  indiv idual s  t h at   are  direct l y 
int eract ing  w it h   syst em s  t h at   cont ain 
OH T code. Th ese incl ude caregiv ers, pa-
t ient s, adm inist rat ors, case w ork ers, and 
any ot h er indiv idual  prov iding or receiv -
ing h eal t h care serv ices or benef it s using 
h eal t h care  inf orm at ion  t ech nol ogy  (IT) 
appl icat ions.
Operat ional  users: indiv idual s t h at  af f ect  
t h e  purch ase,  depl oym ent ,  operat ions, 
m aint enance, and sust ainm ent  of  h eal t h -
care IT syst em s and sol ut ions w it h in t h e 
organizat ions  t h ey  support .  Th is  w oul d 
incl ude CIOs, syst em  adm inist rat ors, de-
part m ent   m anagers,  req uirem ent s  m an-
agers, h eal t h  inf orm at icians, and IT st af f .
Dev el opers:  indiv idual s  t h at   design  and 
produce w ork ing, execut abl e im pl em ent -
at ions of  sof t w are code t h at  run on a m a-
ch ine. Th is incl udes dev el opers, sof t w are 
engineers,  product   arch it ect s,  and  sys-
t em s int egrat ors.
From   t h e  abov e  def init ions,  it   is  f airl y 
cl ear t h at  t h ese com m unit ies are dist inct  
and  w il l   h av e  dif f erent   expect at ions,  in-
t erest s, int eract ions, and ul t im at el y dif f er-
ent  success m easures v is-à-v is OH T . It  is 
reasonabl e  t o  ant icipat e  t h at   h eal t h care 
organizat ions  w il l   h av e  presence  across 
al l  cat egories and ev en som e indiv idual s 
are l ik el y t o span across groups. Th e next  
sect ion w il l  cl arif y t h ese dif f erences.
St ak eh ol ders' Expect at ions
T o  bet t er  underst and  t h e  st ak eh ol ders 
and t h eir expect at ions, w e discuss t h e f ol -
l ow ing: Open H eal th  Tool s
Current   business  ch al l enges:  t o  end-
users, h eal t h care inf orm at ion is current l y 
not   av ail abl e  w h ere,  w h en,  and  in  t h e 
f orm at  it  is needed. Th ere are inconsist -
encies  and  dif f erences  am ong  syst em s 
w it h   l ong  w ait   t im es  f or  IT  st af f   t o  ad-
dress t h ese issues. For operat ional  users, 
best -suit e  appl icat ions  don’t   address  al l  
t h e business needs and best -of -breed ap-
pl icat ions  creat e  int egrat ion  ch al l enges 
and  added  expense.  Inconsist encies  in 
operat ional  needs f ost er dupl icat iv e inf ra-
st ruct ure,  st af f ing,  and  support .  For  de-
v el opers,  signif icant   inv est m ent s  are 
req uired t o buil d any sof t w are inf rast ruc-
t ure t h at  is not  core t o t h eir product  of f er-
ings.  Expl osiv e  h et erogeneit y  f urt h er 
com pl icat es  dev el opm ent ,  especial l y  f or 
appl icat ion  program m ing  int erf aces 
(APIs) and st andards support .
Operat ional   obj ect iv es  and  expect a-
t ions:  end-users  expect   t h at   syst em s 
sh oul d be rel iabl e, easy-t o-use, user-cus-
t om ized, f l exibl e, and support  new  m od-
al it ies  such   as  m obil e  com put ing, 
cel l -ph ones,  and  t h e  Int ernet .  In  sh ort , 
“IT  sh oul dn’t   m ak e  m y  j ob  any  h arder. ” 
Operat ional  users expect  syst em s t o: i) be 
operat ional l y  rel iabl e;   ii)  perf orm   w el l ;  
and  iii)  com pl y  w it h   indust ry  driv ers 
such  as gov ernm ent  m andat es and secur-
it y considerat ions. Th ey al so l ook  f or t h e 
abil it y  t o  f l exibl y  depl oy,  m onit or,  and 
m anage inst al l ed syst em s. Dev el opers ex-
pect  sof t w are t ool s t h at  prov ide f l exibil it y 
and  t h e  abil it y  t o  del iv ery  h igh -q ual it y 
code q uick l y. Th ey al so h av e a pref erence 
f or t ool s t h at  m ak e t ask s easier or w h ich  
el im inat e  t edious  ch ores  and  al l ow   t h e 
dev el oper t o f ocus on t h e t ask  at  h and.
Ant icipat ed  benefit   from   OH T:  end-
users expect  im prov ed access t o h eal t h -
care  inf orm at ion  and  int eroperabil it y 
am ong  v endor  and  suppl ier  pack ages. 
Operat ional  users expect  a reduced int eg-
rat ion burden, im prov ed int eroperabil it y 
am ong  of f -t h e-sh el f   pack ages,  and  a  re-
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m ore  al igned  indust ry  of f erings.  De-
v el opers  expect   h igh -q ual it y  t ool s  and 
com ponent s  t h at   “j ust   w ork ”,  im prov e 
product iv it y, and im prov e t im e t o m ark et  
del iv ery.
Point  of int ersect ion w it h  OH T: t h e int er-
act ion w it h  end-users w il l  be indirect  as 
t h ey w il l  use syst em s t h at  h av e OH T com -
ponent s.  Int eract ion  w it h   operat ional  
users w il l  be direct  as t h ey w il l  use t ool s 
and appl icat ions buil t  using OH T t ech no-
l ogy. It  w il l  al so be indirect  as t h ey specif y 
purch ases  com pl ying  w it h   indust ry 
st andards  im pl em ent ed  by  OH T  and  as 
v endors are incent ed t o engage in OH T . 
Dev el opers w il l  h av e direct  int eract ion as 
t h ey  w il l   use  OH T  t ool s,  com ponent s, 
and ot h er cont ribut ions t o t h e OH T code-
base. 
Success  m easure:  end-users  expect   re-
duced  burden,  im prov ed  j ob  perf orm -
ance,  and  ubiq uit ous  access  t o 
inf orm at ion  w h ere  and  w h en  t h ey  need 
it .  Operat ional   users  expect   im prov ed 
abil it y  t o  ef f ect iv el y  int egrat e  product s 
and  int eroperat e  w it h in  and  out side  of  
t h e  business.  OH T  expect s  a  cont rol l ed 
grow t h  in t h e num ber of  dev el opers.
H eal t h care Organizat ions and OH T
As a m ark et  sect or, h eal t h care is part icu-
l arl y  com pl ex.  Th ese  com pl exit ies  are 
sel f -ev ident   w it h in  h eal t h care  organiza-
t ions, as any giv en organizat ion is l ik el y 
t o h av e m ost  if  not  al l  of  t h e st ak eh ol ders 
ident if ied abov e. For OH T t o add v al ue t o 
h eal t h care  organizat ions,  w e  m ust   l ook  
beyond organizat ional  l abel s.
T o bet t er underst and t h e nat ure of  t h e in-
t eract ions of  dif f erent  organizat ions w it h  
OH T , and t h e business v al ue t h at  m ay be 
real ized  by  part icipat ing,  w e  prov ide  an 
anal ysis  of   t h e  t ouch   point s  of   dif f erent  
organizat ional   rol es  w it h   t h e  OH T  com -
m unit y. Open H eal th  Tool s
Not e  t h at   t h ese  organizat ional   rol es  are 
cat egorized by f unct ion, such  as prov id-
ing care or paying f or serv ices, and not  by 
t h e  organizat ions  t h em sel v es.  Quit e 
sim pl y, t h is w as done as m any organiza-
t ions  t ak e  on  m ul t ipl e  rol es,  especial l y 
w h en  dif f erences  across  count ries  are 
considered. W e do not  discuss a gov ern-
m ent al  rol e as w e inst ead el ect ed t o enu-
m erat e  t h e  dif f erent   t ypes  of   act iv it ies 
gov ernm ent  organizat ions m ay pl ay.
Prov ider, payer, or publ ic h eal t h  organiz-
at ion: t h is rol e receiv es t h e f ol l ow ing be-
nef it s  f rom   OH T  inv ol v em ent :  i)  t h e 
opport unit y t o incent  and l ev erage co-in-
v est m ent s w it h  peer organizat ions;  ii) im -
prov ed  de-f act o  int eroperabil it y  am ong 
com m ercial   appl icat ions;   iii)  im prov ed 
abil it y t o inf l uence and im pact  com m er-
cial   v endors;   and  iv )  inf l uence  on  OH T 
priorit ies. Cont ribut ions t o t h e OH T com -
m unit y incl ude use cases, subj ect  m at t er 
expert s, organizat ional  req uirem ent s, de-
v el opm ent   resources,  f unding,  and  code 
cont ribut ions.  OH T  w il l   prov ide  t h e  f ol -
l ow ing  t ech nol ogy  out put s:  i)  appl ica-
t ions  as  dem onst rat ed  proof -of -concept  
or arch it ect ural  prot ot ypes;  ii) t ool ing t o 
f acil it at e cust om  int egrat ion or dev el op-
m ent ;   and  iii)  m ark et pl ace  v endor 
product   of f erings  al igned  w it h   req uire-
m ent s needs.
Ov ersigh t   and  regul at ory:  benef it s  in-
cl ude: i) reduced cost  t o t est  and assure 
im pl em ent at ions  due  t o  a  sh ared  code-
base;  and ii) im prov ed m ark et pl ace com -
pl iance  resul t ing  f rom   req uirem ent s 
support  in an open source sof t w are (OSS) 
codebase. Th is rol e can cont ribut e q ual -
it y assurance, conf orm ance, t est ing, sub-
j ect  m at t er expert s, and req uirem ent s. It  
can al so h el p t o est abl ish  OH T priorit ies. 
Receiv ed t ech nol ogy out put s incl ude t h e 
est abl ish m ent  of  st andard t est  h arnesses 
and  an  OSS  codebase  conf orm ant   w it h  
ov ersigh t  expect at ion.
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Product   v endor:  benef it s  incl ude:  i)  re-
duced  cost   of   non-dif f erent iat ing  sof t -
w are product  inf rast ruct ure inv est m ent s;  
ii) increased m ark et  sh are resul t ing f rom  
ov eral l   com m unit y  grow t h   f ost ered  by 
OSS;  iii) im prov ed q ual it y resul t ing f rom  
a v et t ed OSS codebase;  iv ) im prov ed sigh t  
l ines t o t h e needs of  a pot ent ial  cust om er 
base;   and  v )  m ark et   branding  and 
product   posit ioning.  Cont ribut ions  can 
incl ude code and dev el opm ent  resources.
Int egrat or:  benef it s  incl ude:  i)  reduced 
int egrat ion risk  resul t ing f rom  enh anced 
v endor  product   int eroperabil it y;   ii)  im -
prov ed sigh t  l ines t o t h e needs of  a pot en-
t ial   cust om er  base;   iii)  t h e  abil it y  t o 
inf l uence OH T priorit ies;  and iv ) m ark et  
branding and posit ioning. Cont ribut ions 
can  be  resource  cont ribut ions  such   as 
personnel   or  capit al ,  subj ect   m at t er  ex-
pert s, code, int egrat ion and im pl em ent a-
t ion  experience,  t est ing,  and  q ual it y 
assurance. T ech nol ogy out put s incl ude a 
l ev erageabl e  codebase  in  t h e  f orm   of  
t ool s and appl icat ions.
St andards  dev el opm ent   organizat ion: 
benef it s incl ude: i) reduced or el im inat ed 
cust om  t ool ing;  ii) im prov ed m ark et pl ace 
product  support ;  iii) im prov ed abil it y t o 
dev el op st andards;  iv ) im prov ed v al ue of  
h eal t h care  st andards  produced;   and  v ) 
t h e  abil it y  t o  inf l uence  OH T  priorit ies. 
Cont ribut ions can incl ude use cases, sub-
j ect   m at t er  expert s,  organizat ional   re-
q uirem ent s,  and  f unding.  In  ret urn,  t h e 
t ech nol ogy  receiv ed  incl udes  t ool ing 
w h ich   support s  t h e  st andards  dev el op-
m ent  process, h eal t h care st andards-com -
pl iant   m ark et   of f erings,  and  an  OSS 
codebase.
Foundat ion:  benef it s  incl ude  t angibl e 
h eal t h   com m unit y  im pact   f rom   inv est -
m ent   and  t h e  abil it y  t o  incent   m ain-
st ream  m ark et pl ace ch ange al igned w it h  
t h e  Foundat ion's  obj ect iv es.  Cont ribu-
t ions incl ude inf l uence on OH T priorit ies 
and f unding t o t h e OH T com m unit y. Open H eal th  Tool s
T ech nol ogy  benef it s  incl ude  a  l ev erage-
abl e open source pl at f orm  codebase, t ool -
ing,  and  int eroperabl e  com m ercial  
m ark et pl ace product  support .
Concl usion
Spanning  beyond  cul t ural ,  organizat ion-
al ,  and  geopol it ical   l ines,  h eal t h care  or-
ganizat ions  t h e  w orl d  ov er  sh are  a 
t rem endous num ber of  q ual it ies and ob-
j ect iv es.  Obj ect iv es  such   as  im prov ing 
care  q ual it y  and  out com es  are  sh ared 
needs.  Fost ering  inf orm at ion  q ual it y, 
av ail abil it y, and access is essent ial  t o suc-
cess. Recognizing m ark et pl ace h et erogen-
eit y w h il e st il l  prom ot ing int eroperabil it y 
is  k ey.  OH T  f ost ers  t h ese  obj ect iv es  by 
prov iding an ecosyst em  w h ere organiza-
t ions across t h e dom ain can col l aborat e, 
engage, and ul t im at el y produce sol ut ions 
t h at  w ork  t o real ize t h ese goal s. 
“Code is k ing” h as t angibl e im pact s and 
im pl em ent at ion m at t ers. By est abl ish ing 
a  com m on,  open,  av ail abl e  code  inf ra-
st ruct ure  t h at   can  be  used  by  organiza-
t ions, v endors, and int egrat ors, t h e bar t o 
int eroperabil it y  is  raised  and  t h e  cost s 
and  risk s  of   doing  so  are  reduced.  OH T 
est abl ish es  an  ecosyst em   int o  w h ich   a 
h uge v ariet y of  const it uent s and organiz-
at ions  can  ef f ect iv el y  engage.  Th is  is  of  
param ount   im port ance,  as  it   f ost ers  t h e 
env ironm ent   needed  f or  col l aborat ion, 
co-inv est m ent , and ul t im at el y t h e dev el -
opm ent  of  sol ut ions t h at  address t h e di-
v erse  needs  of   t h e  com m unit y  w h il e 
f ost ering t h e sh aring of  ideas and inv est -
m ent  burdens. 
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Sk ip  McGaugh ey  is  Execut iv e  Direct or  of 
Open H eal t h  T ool s. Open H eat h  T ool s is a 
col l aborat iv e  open  source  effort   bet w een 
nat ional   h eal t h   agencies,  m aj or  h eal t h -
care prov iders, research ers, academ ics, in-
t ernat ional   st andards  bodies  and 
com panies  from   Aust ral ia,  Canada, 
Unit ed  St at es,  Unit ed  Kingdom   and 
Europe.  It s  goal   is  t o  dev el op  com m on 
h eal t h care  IT  product s  and  serv ices  and 
prov ide  soft w are  t ool s  and  com ponent s 
t h at  accel erat e t h e im pl em ent at ion of el ec-
t ronic  h eal t h   inform at ion  int eroperabil -
it y.  Sk ip  w as  co-founder  of  Ecl ipse,  a 
m ul t i-l anguage,  m ul t i-v endor  open 
source pl at form  for t ool  int egrat ion. Th ere 
are  ov er  800,000  organizat ions  and  four 
m il l ion   dev el opers  using   Ecl ipse. Ec-
l ipse pioneered t h e l ink age bet w een buil d-
ing  open  source  soft w are  and  enabl ing 
successful  and profit abl e ecosyst em s t o de-
l iv er t ech nol ogy t o cust om ers.
Ken Rubin is a senior h eal t h care arch it ect  
w it h  a l eading syst em s int egrat or. H is fo-
cus is inform at ics and el ect ronic h eal t h  re-
cords  int eroperabil it y.  H e  h as  support ed 
t h e   [US]    V et erans    H eal t h  Adm inist ra-
t ion  and  t h e  [UK]   Nat ional   Program m e 
for IT . Mr. Rubin ch airs com m it t ees for t h e 
OMG,  H L 7,  Open  H eal t h   T ool s,  and  t h e 
H eal t h care  Serv ices  Specificat ion  Proj ect  
(H SSP), and h as been inv ol v ed in h eal t h -
care for ov er a decade. Open Source and Open St andards  
"Th e  indust ry  h as  l earned  by  experience 
t h at   t h e  onl y  soft w are-rel at ed  st andards 
t o  ful l y  ach iev e  [t h eir]   goal s  are  t h ose 
w h ich   not   onl y  perm it   but   encourage 
open  source  im pl em ent at ions.  Open 
source im pl em ent at ions are a qual it y and 
h onest y ch eck  for any open st andard t h at  
m igh t  be im pl em ent ed in soft w are..."  
h t t p://w w w .opensource.org/osr-rat ional e
Many  open  source  proj ect s  im pl em ent  
open st andards. W e int erv iew ed f iv e de-
v el opers  w h o  im pl em ent ed  dif f erent  
open  st andards  in  open  source  proj ect s 
t o f ind out  h ow  m uch  int erpl ay t h ere w as 
bet w een im pl em ent ors and st andards de-
v el opers and h ow  im port ant  t h is com m u-
nicat ion  w as  as  t h ey  program m ed  t h e 
det ail s  of   t h e  specif icat ions.  Our  som e-
w h at   unexpect ed  f inding  w as  t h at   de-
v el opers  pref erred  t o  w ork   f rom   t h e 
print ed  specif icat ion,  separat e  f rom   t h e 
st andards source. W h en ask ed f or a reas-
on,  m ost   report ed  t h at   resource  con-
st raint s  prev ent ed  t h em   f rom   w rit ing 
code and specif icat ions at  t h e sam e t im e;  
anot h er  f act or  w as  t h e  sat isf act ion  t h at  
com es  f rom   w ork ing  independent l y. 
Most  of  t h e dev el opers w e spok e t o w ere 
m ore t h an h al f w ay t h rough  t h eir dev el op-
m ent  bef ore t h ey ev en considered report -
ing specif icat ion probl em s t o t h e source 
organizat ion.  Al t h ough   t h is  speak s  w el l  
f or  t h e  ov eral l   q ual it y  of   com put er  in-
dust ry  specif icat ions,  it   al so  m eans  t h at  
f eedback  f rom  open source dev el opers is 
not  get t ing back  t o t h e specif icat ion's au-
t h ors.
Open Source and Open St andards
Open source and open st andards are not  
t h e  sam e  t h ing.  Open  source  ref ers  t o 
sof t w are  w h ose  source  code  is  f reel y 
av ail abl e  t o  users  f or  ref erence,  debug-
ging,  m odif icat ion,  and/or  ext ension. 
Open  st andards  are,  t ypical l y,  specif ica-
t ions: f orm al  descript ions of  sof t w are or 
sof t w are int erf aces. 
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Open st andards m ay h av e ref erence im -
pl em ent at ions, but  t h e descript ion in t h e 
f orm al   st andard  t ypical l y  t ak es  preced-
ence ov er t h e beh av iour of  a ref erence im -
pl em ent at ion.
It  is int erest ing t h at  t h e t w o ph rases use 
t h e w ord “open” so dif f erent l y: For open 
source, open m eans t h at  t h e source code 
m ust  be dist ribut ed w it h  ev ery copy of  an 
execut abl e  appl icat ion  and  ev ery  recipi-
ent  m ust  be al l ow ed t o m odif y and dis-
t ribut e  t h e  source  code  f reel y  t o 
subseq uent   users.  In  open  st andards, 
open signif ies t h at  t h e st andards process 
is open t o part icipat ion and t h at  t h e com -
pl et ed  st andards  are  av ail abl e  t o  ev ery-
one. W ork ing  docum ent s  and  draf t s  are 
t ypical l y k ept  priv at e t o t h e issuing organ-
izat ion’s m em bers, and t h ere m ay be reas-
onabl e condit ions f or part icipat ion such  
as  m em bersh ip  f ees,  but   any  person  or 
com pany m ay part icipat e as a m em ber at  
a  m eaningf ul   l ev el .  Many  st andards  or-
ganizat ions giv e copies of  t h eir st andards 
aw ay f or f ree and t h e righ t  t o im pl em ent  
a  st andard  is  t ypical l y  al so  f ree  and,  if  
not ,  is  av ail abl e  on  f air  and  eq uit abl e 
t erm s.
In com put ing, st andards enabl e port abil -
it y  and  int eroperabil it y.  Port abil it y  in-
cl udes: i) appl icat ion code port s bet w een 
operat ing syst em s or com pil ers;  ii) m id-
dl ew are  arch it ect ure  port s  bet w een  sys-
t em s--it s source code m ay al so port  but  
not  nearl y t o t h e sam e ext ent ;  and iii) a 
dev el oper’s  sk il l s  port ing  f rom   one  pl at -
f orm   t o  anot h er.  Each   t im e  som et h ing 
port s, som eone sav es t im e and m oney. In-
t eroperabil it y al so pays, m ot iv at ing com -
panies  t o  get   t oget h er  and  w rit e 
st andards.
On exam inat ion, w e see t h at  t h e t w o ap-
proach es are com pl em ent ary:Open Source and Open St andards  
•  open st andards need im pl em ent at ions 
   t o prov ide: i) conf irm at ion of  t h eir suit -
   abil it y;  ii) a m ark et  presence;  and iii) 
   f eedback  f rom  im pl em ent ors and users 
•  open source dev el opm ent  proj ect s need 
   guidance and direct ion regarding t h eir 
   int erf aces f or int eroperabil it y and 
   port abil it y 
Each   benef it s  f rom   t h e  product s  of   t h e 
ot h er  and  t h is  synergy  can  be  f ound  in 
m any proj ect s.
W e  int erv iew ed  dev el opers  of   open 
source t ool s based on open st andards t o 
inv est igat e  t h e  int erpl ay  bet w een  open 
source  dev el opm ent   proj ect s  and  open 
st andards  adopt ion  and  m aint enance. 
W e  h ad  expect ed  t h at   com m unicat ion 
w oul d  f l ow   l iberal l y  in  bot h   direct ions, 
but  f ound t h at  w as not  t h e case. Most  of  
t h e dev el opm ent  proj ect s pref erred t o re-
gard t h e specif icat ions as read-onl y docu-
m ent s  and  w ere  abl e  t o  code 
product iv el y  st raigh t   f rom   t h e  print out . 
Our  report s  f rom   f iv e  dif f erent   proj ect s 
and our concl usions f ol l ow .
ArgoUML
J ason Robbins st art ed t h e ArgoUML  pro-
j ect  (h t t p://argoum l .t igris.org/) t o buil d a 
m odel ing t ool  based on t h e Obj ect  Man-
agem ent  Group's(OMG, h t t p://w w w .om g.
org/)  st andard  unif ied  m odel ing  l an-
guage (UML , h t t p://en.w ik ipedia.org/
w ik i/Unif ied_Model ing_L anguage).  H e 
h as since m ov ed on t o ot h er proj ect s, but  
st ayed  w it h   t h is  and  a  num ber  of   ot h er 
st andards-based  OSS  proj ect s  l ong 
enough   t o  giv e  us  som e  good  f eedback . 
J ason considers t h is proj ect  t o be a con-
sum er of  st andards, and point s out  t h at  a 
w el l -w rit t en and w el l -used st andard w il l  
h av e t h ousands m ore readers and im pl e-
m ent ors t h an aut h ors. 
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Th e  usual   case  is  a  group  isol at ed  f rom  
t h e  specif icat ion  aut h ors,  coding  al ong 
w it h out  a break  unl ess t h ey encount er an 
inconsist ency or am biguit y of  such  con-
seq uence t h at  t h ey cont act  t h e issuing or-
ganizat ion  t o  h av e  it   resol v ed. 
Int erpret at ion  of   w ords  or  ph rases  in 
OMG specif icat ions is one of  t h e l argest  
sources of  f il ed issues. J ason w as t h e f irst  
person t o point  out  som et h ing t h at  w e ul -
t im at el y h eard f rom  m any direct ions.
Any proj ect  t h at  consum es specif icat ions 
but  w h ich  doesn’t  h el p w rit e t h em  m ust  
eit h er accept  t h e l im it at ions of  t h e st and-
ards  as  t h ey  are  or  del ay  im pl em ent ing 
t h e af f ect ed part  of  t h e proj ect  unt il  t h e 
probl em  is resol v ed by t h e issuing organ-
izat ion.  Anyone  m ay  subm it   an  issue 
about  a specif icat ion t o OMG using 
h t t p://w w w .om g.org/t ech nol ogy/issues
f orm .h t m , but  it  t ypical l y t ak es w eek s or 
ev en  m ont h s  f or  t h ese  t o  be  resol v ed. 
Th is is an et ernit y in open source dev el -
opm ent   t im e.  OMG  h as  an  accel erat ed 
resol ut ion  process  t h at ,  f or  a  rest rict ed 
cl ass  of   urgent   issues,  del iv ers  a  resol u-
t ion in onl y t w o w eek s. Rarel y used, t h is 
process  st il l   l ack s  t h e  q uick   response 
t im e req uired by m ost  open source pro-
j ect s.
Mark o  Boger  discov ered  t h e  ArgoUML  
proj ect   af t er  J ason  Robbins  h ad  com -
pl et ed h is w ork  and m ov ed on. It  im pl e-
m ent ed  onl y  f our  diagram s  and  Mark o 
needed  anot h er  f iv e  f or  h is  w ork ,  so  h e 
gat h ered a group of  st udent s and st art ed 
t o  code.  As  w it h   our  ot h er  exam pl e  de-
v el opers,  t h e  crew   w ork ed  st raigh t   f rom  
t h e specif icat ion w it h out  cont act ing any 
of  it s aut h ors.
One of  t h e m ost  int erest ing part s of  t h e 
proj ect  w as t h e buil ding of  a MOF-com -
pl iant  (m et a-obj ect  f acil it y, h t t p://en.
w ik ipedia.org/w ik i/Met a-Obj ect _F acil it y) 
reposit ory f rom  t h e m et am odel . Open Source and Open St andards  
In a conv incing t est -case f or code re-use 
based on st andards, t h ey conv inced Nov -
osof t  t o open up t h e source f or it s MOF-
com pl iant   reposit ory  t ool xix,  al l ow ing 
t h em  t o updat e it  t o UML  1.3 and XMI 1.0 
(h t t p://nsum l .sourcef orge.net /).  L at er 
t h ey sw it ch ed t o MDR, a m et adat a repos-
it ory  f rom   Sun’s  open  source  Net Beans 
proj ect , enabl ing a m ov e t o UML  1.4 and 
XMI 1.2. Th is prov ided a soph ist icat ed re-
posit ory  syst em ,  dynam ical l y  updat abl e 
f rom  one v ersion of  t h e m et am odel  t o t h e 
next , or t o a special ized prof il e. W it h out  
an open st andard f or t h e reposit ory st ruc-
t ure  and  int erf aces,  t h e  st raigh t f orw ard 
reposit ory sw it ch  w oul d h av e been dif f i-
cul t  at  best .
Part w ay t h rough  t h e w ork , t h ey at t ended 
an academ ic conf erence w h ere t h ey m et  
m any of  t h e aut h ors of  t h e specif icat ions 
t h ey  w ere  im pl em ent ing.  Direct   cont act  
cont inued  af t er  t h e  conf erence,  as  t h e 
group st ayed in t ouch  as coding cont in-
ued.  Mark o  report s  t h at   t h is  did  in  f act  
m ak e a dif f erence, but  not  in t h eir coding 
t o  exist ing  specif icat ions.  Inst ead,  it  
m ade  t h em   m ore  aw are  of   part s  of   t h e 
specif icat ion t h ey h ad ov erl ook ed and of  
new  specif icat ions under dev el opm ent .
Around  t h is  t im e,  t h e  ArgoUML   t eam  
spl it :  one  group  cont inued  t h e  open 
source dev el opm ent  w h il e t h e ot h er, l ed 
by Mark o, t ook  a snapsh ot  of  t h e BSD-l i-
censed source as t h e basis f or a com pany 
w h ich   t h ey  nam ed  Gent l ew are.  Using  a 
conv ent ional   business  m odel ,  t h ey  ex-
panded ArgoUML  int o a set  of  m odel ing 
t ool s. Th ey  al so  j oined  OMG,  subm it t ed 
t o t h e UML  2.0 diagram  int erch ange spe-
cif icat ion, and ch aired t h e com m it t ee f i-
nal izing  t h e  specif icat ion.  Th is  is  an 
excel l ent   exam pl e  of   t h e  int erpl ay 
bet w een  open  source,  open  st andards, 
and propriet ary ext ensions. 
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AndroMDA
Mat t h ias Boh l en’s AndroMDA (h t t p://
w w w .androm da.org/) im pl em ent s OMG’s 
Model  Driv en Arch it ect ure (MDA), an am -
bit ious  ach iev em ent   f or  an  open  source 
appl icat ion. Mat t h ias, a f reel ance consul t -
ant  special izing in MDA, decided t o w rit e 
t h e  f irst   v ersion  of   AndroMDA  t o  sh ow  
h is cust om ers it s benef it s.
OMG’s  MDA  process  st art s  w it h   a  Pl at -
f orm -Independent   Model   (PIM)  of   t h e 
t arget  appl icat ion’s business f unct ional it y 
and  beh av iour,  t ypical l y  designed  in 
UML .  T w o  t ransf orm at ions  carry  t h is 
t h rough  t o a coded appl icat ion w h ich  is 
ready t o m ak e, depl oy, and run. Th e f irst  
t ransf orm at ion enh ances t h e PIM m et a-
obj ect s  w it h   beh av iour  t h at   enabl es  t h e 
t ransf orm at ion t o t h e m et a-obj ect s of  t h e 
Pl at f orm -Specif ic  Model   (PSM).  Th e 
second  t ransf orm at ion  t ak es  t h e  PSM 
m et a-obj ect s t o code, buil d script , int er-
f ace def init ions, and w h at ev er ot h er art i-
f act s  are  needed.  AndroMDA  uses  an 
open  source  t em pl at e  engine  f or  t h is 
t ask . Th e t w o st eps are aut om at ed eit h er 
part ial l y or t ot al l y, depending on t h e ap-
pl icat ion dom ain and sit uat ion. Th e An-
droMDA  user  f inal l y  codes  t h e  real  
business  l ogic  m ost l y  by  h and,  depend-
ing on t h e appl icat ion dom ain and h ow  
m uch   of   t h e  appl icat ion  l ogic  cal l s  f or 
k now n  pat t erns  or  uses  st andard  UML  
prof il es.  In  t h e  process,  t h e  dif f erent  
st eps, t ransf orm at ions, and code genera-
t ion  m ay  be  perf orm ed  by  one  or  m ore 
t ool s w h ich  are not  dict at ed by t h e spe-
cif icat ion.  XMI,  OMG’s  st andard  f orm at  
f or m odel  t ransf er, is used t o t ransf er t h e 
v arious  m odel s  bet w een  t ool s,  enabl ing 
t ool  int eroperabil it y.
AndroMDA  is  rapidl y  becom ing  a  v ery 
f l exibl e and com pl et e im pl em ent at ion of  
t h e MDA. A com m unit y of  h igh l y sk il l ed 
dev el opers and users h as f orm ed around 
t h e t ool , and t ak en t h e product  f ar bey-
ond it s f irst  im pl em ent at ion.Open Source and Open St andards  
Unl ik e ArgoUML  and MICO (h t t p://w w w .
m ico.org/),  AndroMDA  h as  benef it ed 
f rom   com m unicat ion  w it h   OMG  during 
dev el opm ent ,  but   not   t h rough   it s  prim e 
cont ribut ors.  Mat t h ias  point s  out   t h at  
t h ey,  l ik e  t h e  ot h er  open  source  de-
v el opers w e’v e described, don’t  h av e t im e 
t o dev el op code and st andards sim ul t an-
eousl y and m ust  rel y on ot h ers t o carry 
t h eir m essages. Mart in Mat ul a of  Sun Mi-
crosyst em s’ Net Beans proj ect  and Mark o 
Boger part icipat e act iv el y in OMG m eet -
ings. Th ey inf orm  t h e ot h er cont ribut ors 
t o t h e AndroMDA code base, w h o are not  
m em bers of  OMG, and w h o do not  sub-
scribe t o any of  t h e group’s em ail  l ist s.
AndroMDA  doesn’t   m ind  react ing  t o 
ch anges in t h e specif icat ions, a t ask  Mat -
t h ias described as “easy”. H e cl aim s t h at  
it ’s m ore dif f icul t  f or users t o adj ust  t h an 
f or  buil ders.  AndroMDA  w il l   use  an  ab-
st ract ion  l ayer  t o  h ide  t h e  dif f erences 
bet w een  UML   1.X  and  2.0  w h ere  t h ey 
can, but  users w il l  h av e t o adj ust  t o new  
el em ent s and capabil it ies, and w il l  h av e 
t o rev ise any cart ridges t h ey h av e w rit t en 
in order t o use t h em  w it h  t h e upgraded 
t ool  v ersion.
MICO
Arno Puder st art ed MICO w h en h e w as a 
graduat e st udent  at  t h e Univ ersit y of  Cal i-
f ornia  at   Berk el ey.  H e  original l y  w ant ed 
t o  dev el op  a  t ext book   and  course  t h at  
w oul d  t each   coding  of   net w ork   m iddl e-
w are. Because design w as not  part  of  t h e 
process, h e l ook ed f or a pre-def ined sys-
t em  and f ound it  in t h e Com m on Obj ect  
Req uest ing  Brok er  Arch it ect ure  (CORBA, 
h t t p://en.w ik ipedia.org/w ik i/Corba)  spe-
cif icat ions. W h en h e st art ed, h e w as naï v e 
about  t h e w ays of  bot h  open source and 
open  st andards.  H e  obt ained  h is  copies 
of   CORBA  w it h out   st udying  t h eir  origin 
and nam ed h is proj ect  MICO f or “Mini-
CORBA”.    Keeping  w it h  t h e  j ust -in-t im e 
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ph il osoph y,  Arno  brush ed  up  on  open 
source  l icensing  as  h e  prepared  t o  post  
h is  earl y  code  on  t h e  w eb.  Af t er  al l ,  h is 
goal  w as t o w rit e a t ext book  and t h e code 
w as  onl y  t h e  m eans  t o  t h is  end.  Af t er 
post ing  h is  CORBA  im pl em ent at ion  on 
t h e w eb, h e f ound t h at  it  w as w idel y used 
as m iddl ew are in sof t w are proj ect s w h ose 
scope w ent  f ar beyond t h e t each ing t ool  
original l y  env isioned.  Th e  MICO  crew  
m ade it  av ail abl e under t h e original  GPL , 
and  t h en  l at er  under  t h e  L GPL   at   som e 
users’  req uest s,  and  f ound  t h at   it s  pop-
ul arit y  expanded  ev en  f urt h er.  Th e  de-
v el opers  buil t   it   int o  a  f ul l  
im pl em ent at ion  of   t h e  t h en-current  
CORBA specif icat ion, f orcing a ch ange of  
it s  nam e’s  signif icance  f rom   t h e  no-
l onger-t rue “Mini-CORBA” t o t h e recurs-
iv e “MICO Is CORBA”. 
Arno and t h e ot h er coders on t h e MICO 
proj ect   w ork ed  st raigh t   f rom   t h e  OMG 
docum ent s. Th ey w ere nearl y f inish ed de-
v el opm ent  bef ore t h ey discov ered h ow  t o 
subm it  issues t o OMG t h rough  our w eb-
sit e, m eaning t h ey onl y used t h e specif ic-
at ions  f or  guidance.  H ow   w el l   did  t h ey 
do, in spit e of  t h is isol at ion?  V ery w el l , as 
w e’l l  see.
As t h e MICO crew  w as f inish ing it s w ork , 
Th e Open Group (TOG, h t t p://w w w .
opengroup.org/)  w as  dev el oping  a 
CORBA t est  suit e under cont ract  t o OMG. 
Th e agreem ent  cal l ed f or t h ree ORBs 
(h t t p://en.w ik ipedia.org/w ik i/Obj ect _
req uest _brok er) t o be cert if ied and, since 
f ew  v endors w ere ready f or t est ing, OMG 
and TOG  l ook ed  f or  open  source  ORBs. 
MICO w as one of  t h e l uck y w inners of  a 
f ree cert if icat ion, if  it  coul d pass t h e TOG 
t est s. Th ey ran t h e t est s and, af t er resol v -
ing  a  f ew   issues,  q ual if ied  f or  cert if ica-
t ion.  Arno  t rav el ed  t o  t h e  next   OMG 
m em ber m eet ing t o receiv e h is cert if icat e 
and,  f or  t h e  f irst   t im e,  m eet   t h e  peopl e 
w h o  w rot e  t h e  specif icat ion  h e  h ad  im -
pl em ent ed and f ind out  h ow  t h e t ech no-
l ogy adopt ion process w ork ed.Open Source and Open St andards  
Th is w as af t er al l  of  t h e m aj or coding of  
MICO w as com pl et e, and f ar t oo l at e f or 
t h e cont act  t o h el p w it h  coding decisions. 
St il l ,  Arno  doesn’t   f eel   t h at   t h ey  needed 
m uch  h el p– -af t er al l , t h ey com pl et ed an 
ORB  t h at   passed  t h e  com pl iance  t est  
w it h out   any  cont act .  Arno  cont inued  t o 
at t end  OMG  m eet ings  on  beh al f   of  
Deut sch e T el ek om , h is new  em pl oyer, but  
h is  w ork   cent ered  on  CORBA  open 
source t est ing (COST) and ot h er proj ect s 
separat e  f rom   t h e  basic  specif icat ions 
coded int o MICO.
W ork ing  at   t h e  Univ ersit y  of   Frank f ort , 
Frank   Pil h of er  st art ed  on  MICO  by  up-
grading it  t o incl ude t h e Port abl e Obj ect  
Adapt er (POA, h t t p://en.w ik ipedia.org/
w ik i/Port abl e_Obj ect _Adapt er)  and  Ob-
j ect s by V al ue (OBV ) w h ich  w ere bot h  ad-
ded  t o  CORBA  around  19 9 8.  Bot h   are 
subst ant ial   and  com pl ex  specif icat ions 
w it h   m any  int erw ork ing  part s:  POA 
def ines t h e al l ocat ion and deal l ocat ion of  
resources  as  obj ect   inst ances  are  act iv -
at ed and deact iv at ed, w h il e OBV  prov ides 
an obj ect -l ik e program m ing el em ent .
Frank   report s  t h at   h e  didn’t   encount er 
any serious issues as h e im pl em ent ed t h e 
POA and OBV  specif icat ions. H e and t h e 
rest   of   t h e  MICO  crew   used  Int ernet  
sources such  as t h e new s group com p.ob-
j ect .corba  t o  resol v e  q uest ions  t h ey 
coul dn’t  h andl e t h em sel v es, but  pref erred 
t h e independent  f eel ing t h at  cam e f rom  
h andl ing m ost  of  t h ese probl em s w it h out  
ask ing out siders.
Int eroperabil it y w it h  ot h er ORBs and l an-
guage-m apping  consist ency  prov ided 
m ore int erest ing m om ent s t h an did pure 
im pl em ent at ion.  CORBA  is  about   int er-
operabil it y,  but   open  source  proj ect s 
don’t  h av e big budget s f or sof t w are t est -
ing. Th ey m ainl y t est ed against  ot h er f ree 
Open Source ORBs: T AO (h t t p://w w w .cs.
w ust l .edu/~ sch m idt /T AO.h t m l )  and  Om -
niORB (h t t p://om niorb.sourcef orge.net ). 
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One  incom pat ibil it y,  encoding  of  
v al uet ypes, w as enough  of  a probl em  t h at  
t h ey subm it t ed it  t o OMG as an issue t o 
be resol v ed by t h e CORBA Rev ision T ask  
Force.
Issue resol ut ion is a process t h at  l ook s en-
t irel y dif f erent  f rom  t h e inside t h an f rom  
t h e out side, according t o Frank  w h o h as 
w ork ed  t h is  process  f rom   bot h   ends. 
From  t h e out side, al l  you w ant  is a resol u-
t ion so you can proceed. From  t h e inside, 
you’re f aced w it h  resol v ing an am biguit y 
in  a  specif icat ion  t h at   h as  al ready  been 
buil t   int o  com m ercial   and  open  source 
product s  used  by  t h ousands  of   peopl e. 
It ’s  l ik el y  t h at   a  resol ut ion  w il l   seriousl y 
af f ect  t h ese product s, and represent at iv es 
usual l y sit  on t h e T ask  Force t h at  is going 
t o adopt  t h e resol ut ion. Seen in t h is l igh t , 
t h e sev eral  w eek s or m ont h s t h at  it  t ak es 
t o resol v e a set  of  issues t ak es on a m uch  
m ore reasonabl e l ook .
Frank   and  t h e  MICO  crew   cont inued  t o 
subm it   issues  as  t h ey  w ork ed,  but  
st opped  expect ing  resol ut ion  t o  com e 
q uick l y enough  t o be buil t  int o t h eir cur-
rent   code.  Inst ead,  t h ey  t ook   st opgap 
m easures  t o  get   by,  real izing  t h at   t h ey’d 
h av e t o m ak e a suit abl e ch ange w h en t h e 
issues w ere ev ent ual l y resol v ed.
CORBA Com ponent  Model
As  Frank   com pl et ed  h is  w ork ,  Arno  ar-
ranged  f or  f unding  f or  a  rel at ed  coding 
proj ect ,  t h e  CORBA  Com ponent   Model  
(CCM, h t t p://en.w ik ipedia.org/w ik i/
CORBA_Com ponent _Model #CORBA_
Com ponent _Model ).  Original l y  w rit t en 
by  sev eral   m aj or  syst em   v endors,  t h e 
CCM  needed  support   in  it s  f inal izat ion 
ph ase in order t o com pl et e t h e f ul l  course 
of  adopt ion and ent er t h e OMG specif ica-
t ion book . Unf ort unat el y, t h e m ark et  h ad 
f ocused al m ost  excl usiv el y on Ent erprise 
J av aBeans (EJ Bs) and t h e m ul t i-l anguage 
CCM superset  w it h  it s addit ional  f eat ures 
w as being ignored. Open Source and Open St andards  
Al cat el   w as  w il l ing  t o  f und  Frank ’s  w ork  
and h e f ound a f ew  w il l ing h el pers w h en 
h e sh ow ed up at  OMG m eet ings ready t o 
w ork .  Al cat el   f unding  cov ered  Frank ’s 
coding t im e and h is at t endance at  m eet -
ings. Th ey expect ed h im  t o f eed h is exper-
ience back  and see t h at  a f inal ized CCM 
w as adopt ed at  t h e end of  t h e process.
Th is  is  our  t arget   case:  an  open  source 
proj ect  done by a m em ber of  a specif ica-
t ions consort ium , in f ul l  com m unicat ion 
w it h  it s ot h er m em bers. H ow ev er, it  l ack s 
m any  com ponent s  t h at   m ak e  open 
source special , such  as t h e open organiza-
t ion w it h  it s l arge, w idel y spread body of  
v ol unt ary  cont ribut ors.  Frank ’s  MICO 
CCM  im pl em ent at ion  is  av ail abl e  as 
open source under t h e GPL /L GPL , but  it  
w as  w rit t en  by  a  singl e  dev el oper  h ired 
by  an  ent erprise  t o  do  a  part icul ar  pro-
j ect .  Th e  av ail abil it y  of   code  as  open 
source  w as  incident al   t o  t h e  rest   of   t h e 
proj ect , w h ich  w oul d h av e run ident ical l y 
if   t h e  code  h ad  been  k ept   propriet ary. 
Th e resul t ing CCM specif icat ion benef it s 
f rom  an open source dev el oper, but  not  
f rom  t h e com m unit y of  cont ribut ors t yp-
ical l y associat ed w it h  t h e ph rase.
Concl usions
Specif icat ions  f l ow   f rom   consort ia, 
prov iding direct ion f or m any open source 
proj ect s,  propriet ary  product s,  and  in-
h ouse  sof t w are  dev el opm ent .  Because 
t h e  specif icat ions  are  dow nl oaded  an-
onym ousl y,  no  rev erse  com m unicat ion 
ch annel  opens f rom  specif icat ion user t o 
suppl ier. Th e sources w e int erv iew ed f or 
t h is paper al l  agreed t h at  com m unicat ion 
al ong t h is ch annel  w il l  be sparse because 
dev el opers are t oo busy t o produce code 
and  com m ent   on  specif icat ions  at   t h e 
sam e t im e. W e don’t  agree t h at  t h is is t h e 
m ost  product iv e w ay f or open source pro-
j ect s  and  open  st andards  organizat ions 
t o w ork  t oget h er.
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As soph ist icat ed and experienced im pl e-
m ent ors, open source dev el opers cl earl y 
h av e  m uch   t o  cont ribut e  t o  t h e  design 
and specif icat ion of  t h e appl icat ions t h ey 
ul t im at el y produce, and t h e indust ry w il l  
benef it  f rom  t h eir earl y and deep inv ol v e-
m ent   in  t h e  st andards  process. W e  al so 
bel iev e  t h at   st andards  organizat ions 
need t o recognize and account  f or open 
source im pl em ent at ions, a t ask  w h ich  re-
q uires input  f rom  t h e open source com -
m unit y.  Recent   cooperat ion  bet w een 
OMG  and  Ecl ipse  sh ow s  t h at   t h is  can 
w ork   in  a  f orm al   w ay  and  w e  l ook   f or-
w ard t o m ore exam pl es in t h e f ut ure.
Open  source  proj ect s  produce  anot h er 
out put  besides f eedback : w el l -w rit t en ap-
pl icat ions  t h at   f ait h f ul l y  im pl em ent   t h e 
specif icat ions on w h ich  t h ey are based. It  
says  som et h ing  good  about   a  st andard, 
and  in  t urn  about   t h e  organizat ion  t h at  
produced  it ,  ev ery  t im e  an  out side  pro-
j ect  t ak es a specif icat ion and t urns it  int o 
an appl icat ion. Consort ia sh oul d l ist en t o 
t h is m essage and be pl eased.
Th is  art icl e  is  a  sh ort ened  v ersion  of  t h e 
OMG publ icat ion "Open Source and Open 
St andards: - W ork ing T oget h er for Effect iv e 
Soft w are Dev el opm ent  and Dist ribut ion". 
Th e  ful l   v ersion  is  av ail abl e  from   t h e 
OMG w ebsit e at  h t t p:/ / w w w .om g.org/ docs
/ om g/ 04-10-02.rt f . 
Dr. J on Siegel  is V ice President  of T ech no-
l ogy T ransfer for t h e Obj ect  Managem ent  
Group. H e h ol ds a doct oral  degree in Th e-
oret ical   Ph ysical   Ch em ist ry  from   Bost on 
Univ ersit y. 
Dr. Rich ard Mark  Sol ey is Ch airm an and 
Ch ief Execut iv e Officer of t h e Obj ect  Man-
agem ent  Group. Dr. Sol ey h ol ds t h e bach el -
or's,  m ast er's  and  doct oral   degrees  in 
Com put er  Science  and  Engineering  from  
t h e Massach uset t s Inst it ut e of T ech nol ogy.recent reports
W h at   Fact ors  L ead  t o  Innov at ion  Fail -
ures?  Ev idence from  a L arge Dat aset
Copyrigh t :  Rej ean  L andry,  Nabil   Am ara, 
Nizar Bech eik h
From  t h e Abst ract :
Th is  paper  argues  t h at   a  bet t er  under-
st anding  of   innov at ion  f ail ures  w oul d 
cont ribut e t o im prov e our underst anding 
of  innov at ion successes and t h at  it  w oul d 
carry pract ical  im pl icat ions f or bot h  t h e 
research  and m anagem ent  of  t h e innov a-
t ion  process.  Th is  issue  is  addressed  by 
ask ing  t h ree  q uest ions:  W h at   are  t h e 
f act ors  t h at   l ead  innov at ion  proj ect s  t o 
t erm inat ion?   W h at   is  t h e  im pact   of   t h e 
degree  of   nov el t y  of   product   innov at ion 
on  t h e  t erm inat ion  of   innov at ion  pro-
j ect s?  Are t h ere dif f erences in t h e f act ors 
expl aining  t h e  innov at ion  proj ect s  t h at  
succeed and t h ose t h at  are t erm inat ed by 
m anagers?
h t t p://k uuc.ch air.ul av al .ca/f ich ier.ph p/
64/W P -2008-02-L andry+ Am ara+
Bech eik h -IAMOT .pdf  
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Th e T ow er and t h e Cl oud
Copyrigh t : Educause
From  t h e Descript ion:
Th e em ergence of  t h e net w ork ed inf orm -
at ion econom y is unl eash ing t w o pow er-
f ul   f orces.  On  one  h and,  easy  access  t o 
h igh -speed net w ork s is em pow ering indi-
v idual s.  Peopl e  can  now   discov er  and 
consum e inf orm at ion resources and ser-
v ices gl obal l y f rom  t h eir h om es. Furt h er, 
new  social  com put ing approach es are in-
v it ing peopl e t o sh are in t h e creat ion and 
edif icat ion  of   inf orm at ion  on  t h e  Int er-
net . Em pow erm ent  of  t h e indiv idual — or 
consum erizat ion— is  reducing  t h e  indi-
v idual 's rel iance on t radit ional  brick -and-
m ort ar  inst it ut ions  in  f av or  of   new   and 
em erging  v irt ual   ones.  Second,  ubiq uit -
ous access t o h igh -speed net w ork s al ong 
w it h   net w ork   st andards,  open  st andards 
and cont ent , and t ech niq ues f or v irt ual iz-
ing  h ardw are,  sof t w are,  and  serv ices  is 
m ak ing it  possibl e t o l ev erage scal e eco-
nom ies in unprecedent ed w ays. W h at  ap-
pears  t o  be  em erging  is  indust rial -scal e 
com put ing— a  st andardized  inf rast ruc-
t ure f or del iv ering com put ing pow er, net -
w ork   bandw idt h ,  dat a  st orage  and 
prot ect ion,  and  serv ices.  Consum eriza-
t ion  and  indust rial izat ion  beg  t h e  q ues-
t ion "Is t h is t h e end of  t h e m iddl e? ";  t h at  
is, w h at  w il l  be t h e rol e of  "ent erprise" IT 
in t h e f ut ure?  Indeed, t h e bigger q uest ion 
is w h at  w il l  becom e of  al l  of  our int erm e-
diat ing  inst it ut ions?   Th is  v ol um e  exam -
ines t h e im pact  of  IT on h igh er educat ion 
and on t h e IT organizat ion in h igh er edu-
cat ion.
h t t p://w w w .educause.edu/t h et ow erand
t h ecl oud/1339 9 8 upcom i ng ev ents
Nov em ber 26
YOW 10 - C/C+ +  Program m ing
Ot t aw a, ON
Th is  f ree  ev ening  ev ent   is  dedicat ed  t o 
C/C+ +  program m ing. It  w il l  cov er m ak e-
f il es,   sh ared   l ibraries,   subv ersion,  and 
Ecl ipse.
h t t p://w w w .osboot cam p.org/index.ph p?
page=yow 10
Nov em ber 27
Ecl ipse Dem oCam p
Ot t aw a, ON
Th e  Ecl ipse  Dem oCam ps  are  an  oppor-
t unit y t o sh ow case al l  of  t h e cool  int erest -
ing t ech nol ogy being buil t  by t h e Ecl ipse 
com m unit y. Th ey are al so an opport unit y 
f or  you  t o  m eet   Ecl ipse  ent h usiast s  in 
your cit y. You don't  need t o be a sof t w are 
dev el oper t o at t end.
h t t p://w ik i.ecl ipse.org/Ecl ipse_Dem o
Cam ps_Nov em ber_2008/Ot t aw a 
Nov em ber 19
Reducing t h e Cost  of  BI Ow nersh ip
T oront o, ON
At  t h is f ree break f ast  sem inar, l earn about  
Open  Source  BI  sof t w are  and  v iew   l iv e 
dem os of  zero-cost  Business Int el l igence 
t ool s.
h t t p://w w w .sq l pow er.ca/page/
break f reesem inar
Nov em ber 25
Ecl ipse Dem oCam p
V ancouv er, BC
Th e  Ecl ipse  Dem oCam ps  are  an  oppor-
t unit y t o sh ow case al l  of  t h e cool  int erest -
ing t ech nol ogy being buil t  by t h e Ecl ipse 
com m unit y. Th ey are al so an opport unit y 
f or  you  t o  m eet   Ecl ipse  ent h usiast s  in 
your cit y. You don't  need t o be a sof t w are 
dev el oper t o at t end.
h t t p://w ik i.ecl ipse.org/Ecl ipse_Dem o
Cam ps_Nov em ber_2008/V ancouv er 
33New sbytes
Oct ober 30
L AC L aunch es Fl ick r/YouT ube Proj ect
Ot t aw a, ON
L ibrary  and  Arch iv es  Canada  is  pl eased 
t o  announce  t h at   in  ant icipat ion  of   t h e 
2008  Irish   St udies  Sym posium ,  a  sel ec-
t ion of  digit al  im ages rel at ed t o Irish -Ca-
nadian  docum ent ary  h erit age  are  now  
av ail abl e on Fl ick r.com , a popul ar ph ot o-
sh aring com m unit y. A sel ect ion of  v ideo 
present at ions  f rom   t h e  upcom ing  Sym -
posium   w il l   al so  be  added  t o  You-
T ube.com  in Nov em ber 2008. V isit ors t o 
t h e L ibrary and Arch iv es Canada's al bum  
at   Fl ick r.com   are  encouraged  t o  expl ore 
t h e int eract iv e im age col l ect ion w h ich  al -
l ow s f or com m ent ing and t agging of  con-
t ent . Al l  im ages on Fl ick r.com  are t agged 
w it h  geograph ic inf orm at ion t o al l ow  v is-
it ors t o expl ore h ist ory in t h e cont ext  of  
t h eir  surroundings  by  nav igat ing  t h e  al -
bum  on a v irt ual  m ap of  t h e w orl d.
h t t p://w w w .col l ect ionscanada.gc.ca/
w h at s-new /013-359 -e.h t m l  
Oct ober 20
Cal l ing Canada's L ibrarians - t h e 
Canadian Publ ic Dom ain Needs You!
T oront o, ON
Access  Copyrigh t   (Th e  Canadian  Copy-
righ t   L icensing  Agency)  and  Creat iv e 
Com m ons  Canada,  in  part nersh ip  w it h  
Creat iv e Com m ons Corp. and t h e W ik im e-
dia  Foundat ion,  inv it e  Canada’s  l ibrary 
com m unit y t o h el p us t est  t h e Canadian 
Publ ic Dom ain Regist ry bet a w ebsit e. Th e 
ground-break ing proj ect  –  t h e m ost  com -
preh ensiv e of  it s k ind in Canada –  w il l  cre-
at e  an  onl ine,  gl obal l y  search abl e 
cat al ogue  of   publ ish ed  Canadian  l it erary 
w ork s. Th e Regist ry’s int egrat ed righ t s cal -
cul at or al l ow s users t o aut om at ical l y de-
t erm ine  each   w ork ’s  copyrigh t   st at us  on 
an  ev ol v ing  basis.  Th e  Regist ry  w il l   al so 
l ink   t o  digit al   v ersions  of   t h e  w ork   and 
prov ide inf orm at ion about  w h ere a paper-
copy can be purch ased, w h en av ail abl e.
h t t p://creat iv ecom m ons.ca/bl og/? p=277
34Th e goal  of  t h e Open Source Business Re-
source is t o prov ide q ual it y and insigh t f ul  
cont ent   regarding  t h e  issues  rel ev ant   t o 
t h e dev el opm ent  and com m ercial izat ion 
of  open source asset s. W e bel iev e t h e best  
w ay  t o  ach iev e  t h is  goal   is  t h rough   t h e 
cont ribut ions and f eedback  f rom  expert s 
w it h in  t h e  business  and  open  source 
com m unit ies.
OSBR  readers  are  l ook ing  f or  pract ical  
ideas t h ey can appl y w it h in t h eir ow n or-
ganizat ions. Th ey al so appreciat e a t h or-
ough   expl orat ion  of   t h e  issues  and 
em erging  t rends  surrounding  t h e  busi-
ness of  open source. If  you are consider-
ing cont ribut ing an art icl e, st art  by ask ing 
yoursel f :
1. Does m y research  or experience 
     prov ide any new  insigh t s or perspect -
     iv es?
2. Do I of t en f ind m ysel f  h av ing t o 
     expl ain t h is t opic w h en I m eet  peopl e 
     as t h ey are unaw are of  it s rel ev ance?
3. Do I bel iev e t h at  I coul d h av e sav ed 
     m ysel f  t im e, m oney, and f rust rat ion if  
     som eone h ad expl ained t o m e t h e 
     issues surrounding t h is t opic?
4. Am  I const ant l y correct ing m isconcep-
    t ions regarding t h is t opic?
5. Am  I considered t o be an expert  in t h is 
    f iel d?  For exam pl e, do I present  m y 
    research  or experience at  conf erences?
Contri bute
Upcom ing Edit orial  Th em es
 Decem ber 2008 Enabl ing Innov at ion
Guest  Edit or: St ev en Muegge
 J anuary 2009 Ent erprise Part icipat ion
Guest  Edit or: Donal d Sm it h
 February 2009 :  Com m ercial isat ion
Guest  Edit or: Robert  W it h row
 March  2009 :  Geospat ial
Guest  Edit or: Dav e McIl h agga
 April  2009 :  Open APIs 
Guest  Edit or: Mich ael  W eiss
 May 2009 : Open Source in Gov ernm ent
Guest  Edit or: J am es Bow en
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If   your  answ er  is  "yes"  t o  any  of   t h ese 
q uest ions,  your  t opic  is  probabl y  of   in-
t erest  t o OSBR readers.
W h en  w rit ing  your  art icl e,  k eep  t h e  f ol -
l ow ing point s in m ind:
1. Th orough l y exam ine t h e t opic;  don't  
     l eav e t h e reader w ish ing f or m ore.
2. Know  your cent ral  t h em e and st ick  t o it .
3. Dem onst rat e your dept h  of  under-
     st anding f or t h e t opic, and t h at  you 
     h av e considered it s benef it s, possibl e 
     out com es, and appl icabil it y.
4. W rit e in t h ird-person f orm al  st yl e.
Th ese guidel ines sh oul d assist  in t h e pro-
cess  of   t ransl at ing  your  expert ise  int o  a 
f ocused art icl e w h ich  adds t o t h e k now -
l edgabl e resources av ail abl e t h rough  t h e 
OSBR. Form at t ing Guidel ines:
Al l  cont ribut ions are t o be subm it t ed in 
.t xt  or .rt f  f orm at .
Indicat e if  your subm ission h as been pre-
v iousl y publ ish ed el sew h ere.
Do  not   send  art icl es  sh ort er  t h an  1500 
w ords or l onger t h an 3000 w ords.
Begin  w it h   a  t h ough t -prov ok ing  q uot a-
t ion t h at  m at ch es t h e spirit  of  t h e art icl e. 
Research  t h e source of  your q uot at ion in 
order t o prov ide proper at t ribut ion.
Incl ude  a  2-3  paragraph   abst ract   t h at  
prov ides  t h e  k ey  m essages  you  w il l   be 
present ing in t h e art icl e.
Any  q uot at ions  or  ref erences  w it h in  t h e 
art icl e t ext  need at t ribut ion. Th e URL  t o 
an onl ine ref erence is pref erred;  w h ere no 
onl ine ref erence exist s, incl ude t h e nam e 
of  t h e person and t h e f ul l  t it l e of  t h e art -
icl e  or  book   cont aining  t h e  ref erenced 
t ext .  If   t h e  ref erence  is  f rom   a  personal  
com m unicat ion,  ensure  t h at   you  h av e 
perm ission t o use t h e q uot e and incl ude 
a com m ent  t o t h at  ef f ect .
Prov ide a 2-3 paragraph  concl usion t h at  
sum m arizes t h e art icl e's m ain point s and 
l eav es t h e reader w it h  t h e m ost  im port -
ant  m essages.
If   t h is  is  your  f irst   art icl e,  incl ude  a  75-
150 w ord biograph y.
If   t h ere  are  any  addit ional   t ext s  t h at  
w oul d  be  of   int erest   t o  readers,  incl ude 
t h eir f ul l  t it l e and l ocat ion URL .
Incl ude  5  k eyw ords  f or  t h e  art icl e's 
m et adat a t o assist  search  engines in f ind-
ing your art icl e.
Contri bute
Copyrigh t :  
You  ret ain  copyrigh t   t o  your  w ork   and 
grant   t h e  T al ent   First   Net w ork     perm is-
sion t o publ ish  your subm ission under a 
Creat iv e  Com m ons  l icense.    Th e  T al ent  
First   Net w ork   ow ns  t h e  copyrigh t   t o  t h e 
col l ect ion of  w ork s  com prising each  edi-
t ion  of   t h e  OSBR.    Al l    cont ent    on   t h e 
OSBR  and T al ent   First   Net w ork   w ebsit es 
is   under   t h e   Creat iv e   Com m ons 
at t ribut ion (h t t p://creat iv ecom m ons.org/
l icenses/by/3.0/) l icense w h ich  al l ow s f or 
com m ercial  and non-com m ercial  redist ri-
but ion    as  w el l   as  m odif icat ions  of   t h e 
w ork  as l ong as t h e copyrigh t  h ol der is  at -
t ribut ed. 
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Th e  OSBR  is  search ing  f or  t h e  righ t  
sponsors. W e of f er a t arget ed readersh ip 
and  h ard-t o-get   cont ent   t h at   is  rel ev ant  
t o  com panies,  open  source  f oundat ions 
and  educat ional   inst it ut ions.  You  can 
becom e  a  gol d  sponsor  (one  year 
support )  or  a  t h em e  sponsor  (one  issue 
support ). You can al so pl ace 1/4, 1/2 or 
f ul l  page ads.
For  pricing  det ail s,  cont act   t h e  Edit or 
dru@osbr.ca).I ssue Sponsor
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Nat ional  H eal t h  Serv ices, US Gov ernm ent  Agencies, Prov iders
Canada H eal t h  Inf ow ay
Nat ional  H eal t h  Serv ice (NH S, UK)
Nat ional  eH eal t h  T ransit ion Aut h orit y (NEH T A, Aust ral ia)
V et erans H eal t h  Adm inist rat ion (V H A, US)
Mayo Cl inic
St andards Organisat ions and Open Source Foundat ions
Ecl ipse
H eal t h  L ev el  7 (H L 7)
H eal t h  Serv ices Specif icat ion Proj ect  (H SSP)
Int ernat ional  H eal t h  T erm inol ogy St andards Dev el opm ent  Organisat ion (IH TSDO)
Obj ect  Managem ent  Group
Research  and Academ ic Organisat ions
Aust ral ian eH eal t h  Research  Cent re (AEH RC)
L ink oping Univ ersit y
Moh aw k  Col l ege
Oregon St at e Univ ersit y
Com panies t h at  Suppl y H eal t h care Product s and Serv ices
BT H eal t h J P Syst em s, Inc
B2 Int ernat ional Kest ral
Cam bio H eal t h care Syst em s Misys
Col l abnet NexJ
Col l aborat iv e Sof t w are Init iat iv e Ocean Inf orm at ics
Discov ery Mach ine Oracl e
IBM Ozm osis Inc
Innoopract Pal am ida
Inpriv a Red H at
Int ernat ional  T ech nol ogy Group Friends of  eH eal t hGol d Sponsors
Th e  T al ent   First   Net w ork   pro-
gram   is  f unded  in  part   by  t h e 
Gov ernm ent  of  Ont ario.
Th e T ech nol ogy Innov at ion Managem ent  (TIM) program  is a m ast er's 
program   f or  experienced  engineers.  It   is  of f ered  by  Carl et on  Uni-
v ersit y's Depart m ent  of  Syst em s and Com put er Engineering. Th e TIM 
program  of f ers bot h  a t h esis based degree (M.A.Sc.) and a proj ect  based 
degree (M.Eng.).  Th e M.Eng is of f ered real -t im e w orl dw ide. T o appl y, 
pl ease go t o: h t t p://w w w .carl et on.ca/t im /sub/appl y.h t m l . 
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